
・ヽ　　／／ 〃

吻 J/srrrrFr

Iead ttditor
PFOf.Dr.

saad M.ュ l‐Mashhadani
P『of.Bloioov

cenera■  La■ tOr

Dr,

Ridha l=A卜 Bavaty
Prol.omemistry

Editorlal Board

Dr. Salah M Aliwy

Dr. Riadh A H. Dalool

Dr. Hashim H. Jawad

Dr. Kais J. Latif

Dr. Saady Abdul Razaq

Dr. Juma'a A. Zirnan

Member

Member

Member

Member

Member

Member



薔 ■

Иr_M.sr“″s′′ッ
“

ェ SC・ i

l l:」  111 1 :| :

ルゆム′2,Nθ .rの ,2θθ′

|        | 一ｒ

、ヽ

/

Al-Mustansiriya
Journal of Science

Vol. 12, No. (6), 2001

Special Edition
of

The 5e Scientific Conference College Of Science
Al-Mustansiriyah University



日

■

Vol.l2 No.5 Year 2

Issued by College of Science
Al-M u stansi riya U n iv ersity



Y i r\ a.:-Jl ヽ 翡

＼

・じ1押 L「」崚 ‐≒

“

lbい
|ナ
ロL事 L」‐∫

}

L_



2001■ 1・
・・
16ハ

」  112即 1
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Cutting of Ceramic by CW C02 Laser

U.A.Hamadi ,M.A.Ahmed ,R.A.Markub
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ABSTRACT
In this work,aCヽ /C02 1aSer of50ヽ /power was uscd to cut

samples of YBa2Cu307 Ceramic.Accurate controning Of Cutting
parameters, such as laser power, laser‐ beam focus on the surface,

cutting speed and using an assisting gas,lcads to control both ctltting

depth and  kerf 、vidth. Results presented in this 、vork sho、ved the

possibility to produce cerarnic structures 、vith rnicro‐ dirnensions in

order to be employed in miOroelectronics fabrication.

INTRODUCTION
Recently, hard and brittle materials have irnportant roles in

industry and technology, Several conventional methods、 vere used to

treat such materials throughout making vertical cracks in the entire

thickness of material. Nowadays,Inaterials processing、 vith lasers has

been considered as an enective nlethod duc to the high accuracy and

quality of cut produced by such inethod.

Usually, cutting of non‐ metaHic rnaterials using io、 '‐ po、ver lasers

can be achieved by scribing and grooving technique,、 ;hich implies

おrmation of a groove on the material surね ce by a small‐ sized focused

beam. Generany,non_inetallic rnaterials are poor conducti、・e,hence the

high localized heat transferred to the incidence area、 vill cause it to melt
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Cutting of Ceramic by CW CO2 Laser

U.A. Hamodi et. al.

and evaporate. Moving the laser beam over the surface could extend
this treated area.

Since the thermal conductivity of nonelectrically conducting
materials (insulators) is small, little absorbed laser energy is lost b!
conduction. The maximum cutting rate can be related to lasei po*., ur,P=Qtlv ........(l)
where p is the energy required for evaporation (kJ/cm3), r the kerf
width, / the sheet thickness, and v the cutting speed (cm/s).

In some cases, laser beam is used just to produce cracks in the surface
and the cur process is completed by a small stress applied to the sample.
Laser heating followed by fast cooling (quenching) li ttre mechanism by
which cracks are formed due to the high resistance to thermal shock of such
materials. Small dimensioned cutting is achieved by'laser beam completely.
The former method has an advantage in use of low-power laser b.u, io
produce the groove, as the latter may need to a higher pow.er.

Laser processing and cutting of ceramics by various types of
lasers have been presented in details by several rr,.orks Jt_6] and
especially by CO2 laser [7-10].

In this work, a low-power cw co2 laser q'as used to process and
cut samples made of ceramic and some parameters related to this
process were discussed.

EXPERIMENT
A CW COz laser operating with the Gaussian mode (TEMoo),

4mrad divergence and power up to 50w was used. The output lasir
power could be adjusted from 0 to 50w by controlling the parameters
of laser system such as discharge current and gas pr.ssrie.

The sarnples were made of yBazCusoT ceramic of 2mm thickness.
This certain ceramic has many important applications in electronic
industries and materials technology. An off-axis nozzle rvas used to jet
oxygen to the work environment.

The output beam was focused to about 0. r 25mm2 spot size using a
ZnSe lens of 5cm focal length. A homemade table rvas used to n ou. t1.,.
sample in xy-plane. The sample was moved in x-direction in front of
laser beam at a distance 5cm from the lens. This is the focus where the
maximum pow'er density'(-4xl0aw/cm2; could be obtained. In order to
measure both kerf width and cutting depth for treated area, an optical
microscope was used.

０
０
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RESULTS AND DICUSSION
Fig. (1) shows the variation of kerf width (t) and cutting depth (d)

with the laser power for l0 second's exposure time and cutting speed of
30mm/s. It can be seen that cut depth increases as laser power does.

More laser power means more heat would be accumulated on the laser-
incidence local, hence deep penetration. Similarly, the kerf width
increases due to the translation of energy laterally that causing the
affected area to extend.

Clearly, to cut the sample by just one pass, we should use higher
output power of laser. In this case, the time required to cut certainly
will be reduced and the quality of cut can be improved by controlling
the aspect ratio (depth/width).

Fig. (2) indicates the variation of cut depth and kerf width as

cr.rtting speed varies from 5 to 50mm/s. Both parameters are decreasing

with increasing cutting speed since higher speed prevents the energy to

be absorbed by the material significantly. In cutting processes, thermal
runaway of a material is a function to the rate at which the energy is
traniferred from the source to the sample. This rate is determined by
several parameters but mainly by the cutting speed and laser power'

Uniform cutting speed ensures sharp and uniform cut. In such

processes, step movement is undesirable because the cut will be

distorted.
In order to improve cutting process, oxygen was jetted to the work

environment using an off-axis nozzle with pressure of 0.3MPa. In most

materials processing, using oxygen prevents plasma formed on the

surface to absorb laser porver and suppress energy-transfer efficiency.
In addition, oxygen ma,v react with the material itself toward increasing
cutting power by about 40% of power required to cut while the rest is

provided by laser beam itself.
As can be seen from Fig. (3). using oxygen lead to enhance cut

quality by decreasing kerf width and hence aspect ratio. Air in room
environment may act as the oxygen does but other contents of air may

suppress laser power. Also, high expelling rate contributes to remove

debris of cutting away from working area. This may considered as a

cleaning effect.
Oppositely, using oxygen as an assisting gas caused an increase of
about 5-25% in cutting depth compared to the case without oxygen (air)

as shown in Fig. (4). It is expected that assisting gas adds power to the

working area in term of latent heat or absorbed light energy. Hence, one
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cutting of ce*nic by Cll Co2 Laser 
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can ask for more improvement to depth by higher pressure and/or
expelling rate. ol oxygen into cutting area.

CONCLUSIONS
As concluding remarks, cutting of YBazCu:Or ceramic by CO2

laser presented an efficient technique to manufacture micro-
dimensioned electronic components such as resistors and capacitors.
Precise, clean, flexible and unlimited cutting process are the main
advantages that laser provides over conventional techniques. Laser
cutting of ceramic samples was improved apparently by expelling
oxygen as an assisting gas where cutting depth and kerf width were
increased and decreased, respectively.

Fie. (l)
cutting
seconds
30 m m/s

the variation of kerf width (t) and
depth (d) with the laser porver for 10
exposure time and cutting speed of
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Cutling of Cerumic by Cl{ CO7 Laser
U.A. Hanrudi et. al.

Fig. (a) the effect of assisting gas (oxygen) on cutting depth for l0
seconds exposure time and cutting speed of 30mm/s
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DETERMINATION OF IMPURITIESIN IZr02,Ti02,
Si02]IN PART PER MILLION BY X‐ RAY

FLUORESCENCE

F.Ho Ali,N.Ho Abdulrazzak,Q.A.A.Jassim
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ABSTRACT
In the present work, method is described for the deterlnination of

trace concentration ofFe,Zn,Bi,Cu,Cr,ヽ 4n,Pb,V,Zr,Ⅳlo,Cd,Ti,Ni,Co,

U and Th in[Zr02 ,Ti02, Si02]by x_ray tluorescence spectrometry

、vithout the use ofchenlicaltreatment.The lower liFnitS Ofdeterlnination in

(ppm)are Fe(14),Zn(15),Bi(30),Cr(23),Mn(17),Pb(30),V(30),Zr(20),
Mo(25), Cu(25), Cd(27), Ti(28), Ni(25), Cd(23), U(18)and Th(15).

Samples are prepared by t、 vo different methods. The flrst method is by

pressing the sample to pellets aftcr rnixing it、 vith starch as a binding agent.

The second method is by ftlsing the sample to glass disk bead.Standards

were prepared in[Zro2,Ti02,Si02]matriX・ The dynamic range ofthe
calibration curves are linear fbr three orders ofrnagnitude,i.e.fronl zero to

500 ppm.
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INTRODUCTION

A wide variety of methods have been developed for the
determination of trace element in oxides, TiOz , ZrO2 , SiO2 by x-ray
fluorescence spectrometry. These methods reflect many different
approaches to the correction of measured intensities for matrix absorption
and enhancement, effect particle size, packing density and instrumental
instabilities. A number of mathematical models have been constructed to
deal with these factors, including empirical methods for the determination of
influence coefficients [e.g. Lachance Traill (l)and 

Rasberry-Heinrich(2)] and
fundamental parameter methods developed for computer (e.g. NRI , XRF,
XRF-I](3). Correction methods based on scattered radiation have been

widely used in both energy and length-wave dispersive x-ray fluorescence
analusir(3).

An early study(a) showed that by using the ratio of analyte intensity
to scattered intensity, a partial compensation can be made for particle size,
matrix absorption and instrument effects. Sample preparation has also been

successful in reducing or eliminating these effects.
Grinding and palletizing have been used extensively for reducing particle
size and density differences(') and fusion techniques both with and without
absorbers(6) haue been used to eliminate or minimize particle size and matrix
absorption and enhancement effects.

EXPERIMENTAL
l. Instrument and operation conditions:

Shimadzu fulll' automatic sequential scanning type x-ray
fluorescence spectrometer, model VF 320 was used through out this work.
The instrument contains x-ray tube, which uses Rh-metal as a target. The x-
ray spectrometer consists of first slit, crystal exchanger analyzing crystals
(LiF 200, EDT 020, TAP 001). Second slit scintillation detector and flow
proportional counter, all of which except scintillation detector, are housed in
a vacuum chamber. The instrument coupled with a DP-32 data processing
unit containing CRT, printer, keyboard and floppy disk. The x-ray tube
operating conditions are applied power 40 mA, applied voltage 45 kV.

The optimized conditions for the proposed method are shown in
Table l.
2. Preparation of standard and samples:

Two methods rvere used to prepare samples and standard:
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Powder pallets: A series of standard were prepared containing 50,
100, 200, 300, 400 and 500 ppm of impurity elements. These
standards prepared by mixing appropriate amount of the standard
solution of impurity elements. 5 g of matrix-binder mixture element
(Zr, Ti, Si) the mixture was dried by gentle heating until dryness and
then grinded and mixed using mechanical grinder.
The residue was pressed as 44 mm diameter pallet at 14-20 ton/cm2
depending on the material of the matrix.
Fusion "glass disk": One gram portion of the fine powder prepared
in the above procedure was transferred into Claisse-type95% - 5%
Au alloy crucible and mixed thoroughly with 3 g of Lithium
tetraborate and 3 g of Lithium metaborate.
0.1 g of KI was added on a non-wetting agent. Other additives
Li2CO3 were used to increase the fluidity of molten glass. The fluxer
crucible and molds were picked up as a unit and placed in a muffle
furnace at 950oC and samples were fused for 5 min. After cooling for
5 min the solidified glass disk were removed from the molds.

RESULTS AND DISCUSSION
The most widely used sample preparation method for trace elements

analysis briquetting that process often involves accurate weighing of sample
and binder as well as the mechanical compressing of sample. This method
produces durable samples that have very smooth and flat surfaces.

The analysis of fused glass disk described in this work requires
much less time and labor, ',vhile maintaining accllracy, at +5Yo, as soon as,

the fused glass disk is produced. It requires no further treatment and r-rsually

of such quality that no more than one disk is required for the analysis of
each sample. The wavelength of the selected emission lines their energies in
keV and corresponding 20 angles given in table I.

The Kcr and Kp emission lines were used for the most elements,
while Lcr and LB emission lines were used for U, Th and Bi.

Table II and III show that the detection limits and relative standard

deviations are adequate to make the method suitable for determination of
some impurities in lZrO2, TiOz, SiO2].

Interferences due to various emissions K spectral line are a major
problem in the analysis of mixture of impr"rrities element. It is evident that

KBZr have 20 values 120.071very close to those of the Mo line 2e '20.33).
So that 'uve select the most intense Kp lines of Mo which has minimum

つ
４
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interferences of Mo inZrO2matrix. Other such as ZrKp (40.8) is overlapped
with the line of ZnKa [4 I .8), and also Yko- (7 6 .96) has a slight overlap with
a strong matrix line TiKB Q7.26). The limit of determination of V in TiOz
matrix is poor for this reason.

Notes:
* PHA pulse height analyzer.
** PHA W.D pulse height analyzer width.
1. Mo Kpr (19.03) was used in ZrO2 matrix.
2. Zn Kpr (37.5) was used inZrOz matrix.
3. V KBr (69.13) was used in TiOz matrix.
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'able mized condition for )ropose method crvstal ′iF 200
Element PHA■ PHA

w.D.**
Line 20 BG/20

Cd ξ
υ kα 13.53 14.4

Ⅳlo l 1.2 1.4 kα 20.33 21.5

Pb く
リ Lα 28.23 33.5

Cu 1.7 Kcr 45.02 43.5

Ni 1.0 2.0 Kcr 48.67 47.00

Co 1.0
つ

一 Kcr 52.8 50.00

Fe 0.9 2.0 Kcr 57.53 56.00

ⅣIn
９

一 Ku 62.98 61.3

Cr 0.8 2.0 La 69.75 67.5

Zn"
う
、
フ 2.0 Kcr 41.8 43.5

B 1.0
０
０ Lcr 33.0 32.5

T 0.9
う
、
′

２
Kcr 86.14 84.8

U 1.7 Lcr 26.14 25.5

V3 1.0
０
０ Kcr 76.93 75.0

Zr 1.0 1.5 Ka 22.55 23.55

Th 1.7 Lcr 27.47 25.55
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Table II: Detection limit and relative standard deviation of impurities in r
different matrix and powder pellet form.

Element
SiOz T102 Zr02

D.L R.S.D. D.L R.S.D. D.L R.S.D.

Cu く
υ
つ
Ｊ

０
つ

く
υ
う
∠ 1

く
υ
う
４

つ

“

Ni 25 2 く
υ
つ
４ 4 20 4

Co 27
つ
つ 27 1 20 2

Fe
く
υ

う
０

く
フ 6 17 2

Mn 18
く
フ 27 1 17 4

Cr
う
０

う
０ 2 30 1 26 4

Zn く
υ
つ
４ 9

´
Ｄつ

¨

う
Ｄ

く
υ
う
乙

く
υ

B く
υ
つ
つ 8 17

う
０

う
Ｄ
つ

一
17

T 40
く
υ

く
υ
う
０ 19

U 17
う
Ｄ

″
Ｄく
υ 10

う
、
フ

つ
４ 4

V ５う
、
フ 5

´
Ｄう
∠

う
Ｊ 45 7

Zr 30 4
´
Ｄつ
４

く
υ

Th
く
フ

つ
４

′Ｄ
う
、
ノ 10

く
υ
う
∠ 4

Pb 42 6
く
υ
く
υ 6

０う
、
プ 2

Cd
０
０
う
、
フ

く
υ
う
乙

一
Ｄ
う
、
ノ

０
０
つ

一
45

う
、
ノ

Mo く
υ
つ
Ｄ

く
υ

″
Ｄう
０ 4 50 2

319



tletermination of Impurities In [Zrov Tio2, sio2l ln purt per Miltion By X-RayFluorescence F.H. Ati et. ui

Table III: Detection limit and relative standard deviation of impurities in
different matrix and powdered glass disk.
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Element
S

D.L
iOz

I n.s.n.
T

D.L
iOz

I n.s.o.
ZrOz

D.L I n.s.n.
Cu ０う

、
プ

つ

一 25 1
く
υ
つ

一 7
Ni

う
、
フ

９

一

９

一

く
υ
つ

“ 2 20 つ
４

Co
´
Ｄ，

“

″
Ｄつ

“ 1 20 う
、
フ

Fe 17
つ

一 15 1 20 つ
Ｄ

Mn Ｏ
Ｏ

う
、
フ 24 1

つ

一

つ

一 4
Cr う

、
フ

（
ノ
ん 2 ０う

、
フ 1

０う
、
フ 6

Zn つ

“

つ

一

く
υ

う
Ｄ

1
う
Ｄ
つ

一 1

Bi ０
０
う
∠

０
０

う
Ｄ
つ

“ 2 ０
０
つ

一

Ｏ
Ｏ

Ti 37 く
υ

う
、
フ

（
ノ
４

つ
４ 29 6

U 27 4 25 く
υ

う
Ｄ
う
、
ジ 4

V 40 6 60 6 40 7
Zr

″
Ｄつ

一 1
う
、
ツ

つ

一 1

Th Ｏ
Ｏ 5 20 ０

０
９（
ノ
¨

Pb 45 4 40 1 48 5

Cd “Ｄう
、
フ

く
υ 60 つ

一 48 51
市lo 30 4 JJ つ

４ 40 く
υ
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ABSTRACT

This study involves investigations on the effect ofHc― Ne laser、vith

632.8nm 、vavelength and lrnW power on the FnOtility and activity ofhuman
sperrns. Thirty four samples of senlinal fluid were conected in special tubes
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and subdivided into subgroups and exposed to HE-Ne laser for (5,10,15,20,
25) minutes respectively. Irradiated samples were examined
microscopically. The parameters related to either activity and motility of
sperms are calculated. They include the percentage of; very active, active,
sluggish, very sluggish, immotile spenns and linear motility, zigzag
motility, circular motility of sperms. The results shows that He-Ne laser
cause increasing in activity and motility of sperms at inadiation periods of
10,15 minutes respectively. On the other hand the effect seems to be

negative at irradiation periods of 20,25 minutes. There is no effect at 5 min.
of inadiation period in comparison with the control group. The mechanism
of the effect of He-Ne laser may be considered as phototchemcial as a result
of absorption of laser light at 632.8nm wave length by certain chromophores
which have a peak absorption at this wave length. These chromophores are

cytochromes which have an important role in oxidative phosphorlation and

electron transport chain for production the energy through ATP molecr.rles.

Biostimulation may occur due to absorption of laser light leading to an

increase in sperms activity.

INTRODUCTION

There has been increasing interest and concern about the

applications of laser in many fields of biologl', Depending on the

understanding the laser tissues interaction mechanisms, laser can be used as

a magic tool either in therapy and diagnosis, also laser beam can be used as

a fine instrument in cuning of chromosomes, drilling of ova and as a
tweezers.

Otherwise, laser beam may have a damage effect if it's used

randomly. Here, this research explain briefly the critical threshold of the
effect of laser beam on spermatozoa as a biological sample.

MATERIALS AND METHODS

Thirty four specimens of seminal fluid were collected from donors
and incubated at 37C following collection to allow liquifaction that occurred
within 30min. The specimens were subdivided into sub groups were
inadiated with He-Ne laser (632.8nm wavelength and lmW power) for
(5,10,15,20,25) minutes respectively with presence of control group. After
irradiation, the specimens were analy'zed for activitl of sperms includes the
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percentage of; very active, active, sluggish, very sluggish, immotile spenns
and for motility of sperms includes linear motility, zigzag motility, circular
motility of sperms.

RESULTS

The results in table (1,2) shows that He-Ne laser cause increasing in
activity and motility of spenns at inadiation periods of 10,15 minutes
respectively. On the other hand the effect seems to be negative at inadiation
periods of 20,25 minutes. There is no effect at 5 min of irradiation period in
comparison with the control group.

Table 1 : Effect of He-Ne laser itv of

Table 2:Effl fH

DISCUSSION
The mechanism of the effect of He-Ne laser may be considered as

photochemical as a result of absorption of laser light at 632.8nm wavelength

by certain chromophores which have a peak absorption at this wave length.

These chromophores are c),tochromes which have an important role in
oxidative phosphoriation and electron transport chain for production the

energy through ATP molecules.

N

on actlvltv o

Exposure
time/ min

Very
active o/o

ｅＶ．Ｃｔ‐

％

Ａ Sluggish
%

Very
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Immotil
%

0 つ

一

つ

一

う
Ｄ 28 18

，

¨

く
υ 14 27 29 21 9
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０
０

う
、
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、
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Biostimulation may occur due to absorption of laser light leading to

1 an increase in sperms activity.
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ABSTRACT
In this work Al‐  nSi Schottky detectors 、vere fabricated and

characterized. High purity alullninum was deposited on monocrystaHine

silicon using vacuum evaporation technique. IDetector parameters were

investigated before and after thellllal annealing at various temperatures

(350,450,550)° C fOr 20 min.The experimental data revealed thatthere is
no remarkable change in detector performance atter annealing at 350° C
while became signiflcant after annealing at(450&550)° C fOr 20 min.
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Maximum spectral responsivity of 0.32 A"/W at 0.76 pm was obtained after
thermal annealing with 450 oC for 20 min. Peak^value o-f quantum efficiency
was (54%) ai 0.7 pm, detectivity of 2.3 X lOr2w-rHzr2cm at 7"p for Al-nSi
detector annealing with optimum condition was reached.

INTRODUCTION
Schottky barrier photodiode is a metal-to-Semiconductor contact in

which electron-hole pairs are created in the semiconductor by internal
photelectric effect under incident illumination .The separation of the paiis is
accomplished by the built-in electric field in the barrier or by an extemally
applied field across the barrier. The separation ol the carriers leads to a
photocurrent flow in the extemal circuit which may be amplified or
detected(l'2).

Silicon photodiodes are. the workhorses for photon detection in the
(200- I 100) nm spectral region '''.

Despite the conventional annealing for the most photovoltaic
devices should result in structures that can have the best transport
properties(a), little information in the literature deal with the effect of
conventional annealing on Al-nSi Schottky photodetector.

In this work, the effect of conventional annealing on Al-nSi
Schottky photodetector was investigated under optimum conditions.
Preliminary aspect has been published earlier 

(s).

EXPERIMENTAL PROCEDURES
Silicon wafers used to fabricate AI-nSi Schottky detector are cut

from [(l I l) orientation, n+ype] single crystal silicon having resistivity of
(2-5)O.cm with 550 pm thick and 0.12 cm 2 u."u.

A layer of aluminum (15 nm thick ) was deposited onto the
mechanically polished and chemically etched surface I dilute hydrofluoric
acid was used to remove native oxides]. The vacuum pressure ofthermal
evaporation system was kept to be l0-5 Torr during evaporation. Ohmic
contacts were made on the non-polished surf'ace by depositing 200 nm ol
aluminum. Then Al-nSi detectors are mounted on To-5 style package using
conducting silver paste and wire bounding machine.

No antiretlection coatings u'ere used in this study. The annealing
conditions were achieved using evacuated (10-3 Torr pressure) qua(z tube
centered in tube fumace (LH type ).
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The optical transmittance of the Al-thin film deposited onto glass
substrate was measured using (Shimadzu-Double Beam UV-210
A).Spectrophotometer in the range (300-900)nm.

Spectral responsivity measurements of Al-nSi Schottky detector
were made using monochromator in the range (400-l100) nm which is the
spectrum of interest in operation of silicon detectors.

The result were calibrated by measuring the power of each spectral
line using a standard p-n silicon powermeter .

Dark current was measured using electrometer under dark
conditions.

RESULTS AND DISCUSSION
The transmittance of Al thin film (15 nm) as a function of

wavelength is depicted in Fig.l

!l
!0F .

ti
（，い
）口
Ｏ
Ｚ
く
卜
〓
‘拗
Ｚ
く
〓
ト

roF

r
!0F

r
?0h

Lt
to l.

L

ti..-.r.. ,rr, '. | | r. i
0.3 0.. 0.5 0.6 0.7 0.! 0.e t-o

WIvTLENGTTT ( pa)

Fig(l) Transmittance of Al thln fllm

It is seen that the transmittance of Al-film decreases with
wavelength. The typical responsivity curye of Al-nSi Schottky detector is
shown in Fig 2. It is obvious that spectral resposivity increases after
annealing and its peaks shifted to higher wavelengths.

Maximum spectral resposivily obtained after annealing at 450 0C for
20 min. In spite of high transmittance of Al thin film at short wavelength as

shown in Fig. l, there is a low responsivity in this region. This can be
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attributed to the high reflectance of silicon for these (that is, in the blue and
near -uv wavelength region ). Since this high reflectance lowers the
spectral responsivity, most of metal-silicon Schottky photodetectors have
antireflection coatings at these wavelengths (l). The profile of responsivity
curve as a function of wavelength depends on surface phenomena.

ヽ
く
ｔ

（レ
、
く）
ント
〓
一”２
）^・一∽〓
〓
、一く一こ
０
口
・一∽

0.50

0.{0

wTELENGTE (po)

I?iS ( 2) spectral responslvlty verrus wavelength ptot

The drop in the resposivity at long wavelengths ()> 0.8prm) is
ascribed to the low absorption coefficient (e.ga:10 cm'l at 1.078 prm)of
silicon(l) Increasing spectral responsively afteiannealing can be attributed
to the high values of barrier height. Table I shows our preliminery
measured values of barrier height of Al-nSi contact obtained from (J-
V)&(Jsc-Vo.) characteristic (6).
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Table l: barrier height values from (J-V)&(Jr.-Vo.) plots [6].

Fig. 3 represents quantum efficiency versus wavelength plot. It is clear that
the maximum quantum efficiency is about (54%) at the wavelength (0.7
pm) which obtained after annealing at (a50oC) for 20 min, this value is
lower than that for Au-nSi Schottky detector 

(7). 
Decreasin-e in quantum

efficiency after annealing at (550"C) can be attributed to the decreasing in
carriers lifetime.
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Result of specific detectivity D* as a function of wavelength for as-

deposited Al-nSi Schottky detector is shown in Fig. 4. The value of specific
deiectivity began to incrlase beyond (0.5 pm) attiins its peak 0.5x l0r2 cm

0.`     0.|

TAVELENGTH

Annealins Temo. ΦRn(eV)■Om(J‐V)p10t ΦRn(eV),om(Jsr‐ Vnr)D:Ot

As-deposited 0.66 0.65

350°C 0。 7 0。 7

450°C 0.73 0.72

550°C 0.73 0.74
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Hzttz W'r. Higher specific detectivity after annealing was obtained,
culmination of detectivity was (2.3x l012 cm Hzrl2 W'r) at (0.76 pm). This
value is comparable to the p-n silicon photodiode(3).

The lifetime of photo-generated excess minority carriers is an
important parameter of detector(3) and solar cell design(8). The method used
to measure this parameter is the open circuit voltage decay (Vo.) technique
which is reliable and useful method for determining substrate minority
carrier lifetime (8).

The experimental set-up is presented elsewhere(e). In the
intermediate injection where the excess minority canier concentration in the

base is greater than the minority carrier concentration but less than the
themral-equilibrium majority carrier concentration. Under these conditions,

the minority carrier lifetime t can be computed from the expression

t:KT/q - dVo./dt- (1)

where K: Boltzmann constant, T: temperature and t: time of decal'

,rs.3co'c
.g. r50'C.jrl,, rr-dcrotitad

D'2 lln.,r"llo 1!,.r ''' t'?

Flg (a) dcpendence ofdetectivlty on wavelcngth curve

Fig. 5 shows calculated lifetime versus annealing temperature of Al-nSi
photodetector, Increasing in lifetime at (350"C) annealing temperature
because of decreasing of interface states density and enhancement of AI-nSi
contact, a drop in lifetime at (Tunn=550oC) may be due to silicon solubility
in aluminum near eutectic point (577oC)(10)of Al-nSi solution . This process
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increases the doping level of recrystallized p-type layer at the interface I l ]
which leads to decreasing the carrier lifetime ll2). Fig.6 shows a

photograph of Voc decay curve for.a typical sample of Al-nSi Schottky
photodetector.

- O !00 3OO 3CO .00 t00 OCo
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Fig (5) lifetime versus rnnealing tcmperature curve
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CONCLUSIONS

Aluminum thin films were deposited onto single crystal (n-type)
silicon wafer to introduce Al-nSi Schottky photodetector .

Experimental result showed that there is a significant enhancement
after annealing with (450oc) for 20 min and there is a shifting of spectral
responsively peak to the higher wavelengths. Maximum specific detectivity
was 23x l0'' cm Hz'lz \["' which relevant to detect visible and near
infrared light.

Antireflection coating (SARL, DARL) with a certain transmitted
thin film layers may also greatly enhance detector parameters in addition to
protect detector from surrounding conditions (13'14), 

such study under
progress.
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Iasocarpium Fisch and C.A. May (Boraginaceae).
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Department of Microbiolory, College of Medicine, University of
Basrah, Basrah,IRAQ.

ABSTRACT
In this investigation, the antibacterial activity of Heliotropium

Iasocarpiun extracts against various pathogenic bacteria has been studied'

in general. It has been showed that aqueous extracts of plant parts

have a great effects on bacteria, followed by other extracts ( alcoholic and

aqueous alcoholic ). The extracts of plant parts (leaves, stems, seeds, and

mixtures) showed a variable antibacterial activity against pathogenic

bacteria due to the concentrations and bacterial types. A biggest inhibition

zone diameter was showed for aqueous mixed extract 21mm of Klebsiella

Sp., while the lowest effect was showed for aqueous alcoholic extract of

,t.., 3mm of Neisseria gonorrhoea . The limits of minimal inhibrtory

concentrations (MICs) of all extracts were between 100-1000 mcg/ml'

TNTRODUCTTON
Many studies have been up to now canied out survey of higher

plants for tireir antimicrobial effects (Khan, et al', 1980, Tailot, et al', 1997 ,

Li, .t al, 1997, Sote & Wilson, and Yoshida, et al ,. 1998)andforthe

isolation of the active compounds (Nadir and Salih, 1985). Nevertheless, the

use of antimicrobial active components that were isolated from higher plants

has been limited to antiseptici and disinfectants and these has a little of

applications of such ingredients yet been reported in systematic therapy

(lrriitscher, 1978, Perry b Brennan, 1997 Peres, et al ., 1997, Orjala, et al',

1998 and Iim, et 41., 1998 ).
As the Iraqi flora are rich in

study, the possibility of finding new

head .

plants unsubmitted to any previous

antimicrobial agent is still widely a

C.A. Mey (Boraginaceae) is a

over the countrY esPeciallY, in
HeliotroPium lasocarPium Fisch &

commonly wide growing herb distributed all

the west and north of Iraq (Abass, 1991)'
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Aqueous and alcohlic extracts of Heliotropium arereported to show
oxytocic activity (Pandey etal., 1982, Tandon, 1993 wahome, etal.,1994
and Hill, et al.;1997 ).

Pyrrolizidine alkaloids were isolated from Heliotropium which used as
plant remedies for cancer , and could produce chronic liver disease in
animals ( Youssef, et al., 1978, Asibal, et al., 19g9, peterson, et a1.,1992,
and Larrey, 1994 ).

This investigation was a first study concerning the antibacterial
activity of Heliotropium lasocarpium extracts against iarious pathogenic
bacteria In Vitro.

MATERIALS AND METHODS
The plant was collected from different parts of Iraq during spring

and summer, l99l . It identification was carried by y.K.-euasJtp'rr..o)
central plant Herbarum, (college of Science, university of Baghdad) rrr.
plant material (leaves, stems, seeds and mixtures of them ) has 6een ground
after being dried. The plant extraction were prepared according t6 1ar-saimary, 1997, 1998).

- Ten species of pathogenic bacteria were used . They were isolated
from common clinical specimens, and identified by routine methods
(Finegold&Baron , 1986 Collee, et al , 1996)
These bacteria are :

Escherichia coli, Enterobacter sp, s. ktebiella sp, proteus sp, pseudomonos
aeruginosa, Bacillus subtilis, streptocccus faecalis, staphylococcLts
epidermidis , Staph auureus , and Neisseria gonorihoea .

Evaluation of antibacterial activity of all extracts were carried by
two methods (Brooks, et al, 1998 ).

l-Plate (diffusion) method : six concentration of each extracts were
prepared for each plant parts (1000, 750, 500,250, 100,50 ) mcg/ml for
determination of inhibition zone diameter (mm) by using mueller Hinton
agar (Oxoid).

2-Tube (Dilution) method : Determination of Minimal Inhibitorv
concentrations (MICs), (mcg/ml). By using Brain Heart Infusion or Nutrient
broth (Difco.).
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RESULTS
In general , the results showed that the largest influence of the

aqueous extracts of H. Iasocarpium , the largest diameters of inhibition
zones of pathogenic bacteria were : 18mm of Proteus sp. For leaf extracts,

14mm of Enterobacter sp. For stem extracts, 16mm of E. coli for seed

extracts and 2lmm of Klebsilla sp.For mixture extracts (Fig-1-).
The largest diameters of inhibition zones ofalcoholic extracts were I lmm
of Strept. Faecalis for leaves, 1Omm of klebaiella sp. For stems, 16mm of
Enterobacter ap. For stems, 16mm of Enterobacter sp. For seeds and 16mm

of Ps. Aeruginosa mixtures extract (Fig-2- ).
Its also showed that the largest diameters of inhibition zones of aqueous

alcoholic extracts for leaves, stems, seeds and mixtures were l0mm of
Staph. Aureus,8mm of E. coli, 12mm of strept. Faecalis and l3mmof
Kl e b s iell a sp., respectively. (Fig-3 -).

The limits of Minimal Inhibitory Concentrations (MICs) of extracts

of various plant parts ranged between 100 to 1000 mcg/ml'
There are highly significant differences (p< 0.01) between the

influences of plant extracts and growth inhibition diameters of pathogenic

bacteria , also the same significant differences (p<0.01) were seen between

all of MICS values of plant parts against bacteria.

We can statistically arranged the plant part extracts depend on the efficacy

of Antibacterial activity as follows: (p<0.01) Mixtures> Leaves > Seeds >

Stems. ( For aqueous extracts)> Seed > Mixtures ) Leaves > Stems . (For

alcoholic extracts ).Mixtures > Leaves > Seeds > Stems . (For aqueous

extracts).

DISCUSSION
The result of the present study showed that Gram positive and Gram

negative bacteria have a high Susceptibility to antibacterial agents extracted

from Heliotropium lasocarpium patts.

This may indicate fast permeability of these extracts, and the bacteria were

taken these substances in high efficient (Lennette, et al., 1985, Brooks, et

a1,. 1998).
The aqueous extracts - In general - and the mixtureplant extracts showed an

antibaCterial activity greater than other plant parts, this fact may be due to a

combination of some active factors being in each parts of plant (Leaves,

Stems and Seeds ).
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Such results were found in (Al-Saimary, 1997; Li, et al .;1997 ;
Peres, et al., 1997; Yoshida, et al., 1998).

The rgsults of this investigation were supported by results of
previous studies such as Nadir, et al., 1986, who showed the antibacterial
activity of extracts of Salvia species in Iraq.
Twaij, et al., 1988 noticed significance of Myrtus communis into
antimicrobial treatment against different types of pathogenic bacteria. Also
our results confirmed the results of other studies cinceming antibacterial
activity of Heliotropium ,such as Jain & Sharma ,1987, whose studied the
antimicrobial activity of pyrrolizidine alkaloids from Heliotropium
ellipticum, carballo, et al., 1992 noticed that the aqueous extract ofH
curassavicum Var. argentinum is widely employed in gout, rheumatism,
neuralgias , arteriosclerotic disorders, muscular algias, phlebitis, varix and
other illnesses. Laney, 1994 indicated that Twenty-six species of
Heliotropium are used for medicinal purposes or for chewing gum. And
Reina, et al ., 1998 studied isolation of two pynolizidine alkaloids:
megalanthonine and lycopsamine, and observed a high insecticidal,
antifeedant and antifungal effects of these compounds.
Finalll' we can see that this investigation revealed that Heliotropitmt
Iasocarpiur?, possesses a potent antibacterial effects, and this plant was a
new source of antibacterial agents .
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INTRODUCTION

Proteus mirabilis is a common causative agent of human urinary

tract infection(l), and appears to have special predilection for the.upper

urinary tract, this may lead to stone formation ald acute pyelonephritis(2)'

Several Pathogenic factors associated wrlh P.mirabilis including ;

Fimbriae,Flagella,Urease,haemolysin, Protease and outer membrance

Lipopolysaccharide 
(3).
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Urease degrades urea with release of ammonia which may cause

damage and dctth Юぬe Кnd eJぬ
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mメeme籠 ,and

provided suitable cOnditions tO develc

The haemolysin produced by,R ″7′rαわ′′′s innuence the virulence Of
these Organisms in the mOuse,this was shOwn by(5).

Bacterial flmbriae was implicated as the structure responsible fOr

colonizatiOn and invasiOn, fembriae ― mediated adherence with urO_

::讐
e塀
.″鷺 (イ
ECs)and Hdney ephhdmm may be essem回 br宙rdencё

Sometinles the genctic deterrninants fOr these factOrs carried On

COttugat市 e plasmids,but mostly these gcnetic determinants were carried on

chroll10sOme Or transposOnes.This study、 vas designed tO dete111line sOme Of
virulence factors in some isolates OfP.″

J″αb′′おfrOm cases Of u.T.I and tO
provide infOrlllatiOn abOut transfer ofgenetic detellllinants Ofthese factOrs

to other isolates.

Matcrials and市 IethOds

l‐ Bacterial isOlates :A tota1 0f 30 clinicalisOlates OfP.″
7ル・αわ〃なぃ'ere

coHccted fronl Baghdad Teaching HOspital during the period 3/1999 tO

l1/1999, these isolates  、vere identifled at the hOspital by classical

理 警 轟 ∫ 讐 熙 ギ
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P¨ n血 弊 H

A: HaemagglutinatiOn Act市 ity: This test was perfOrmed by slide
agglutinatiOn rnethOd

and then it was Observed nlicroscOpicaHy fOHOwing the methOd
dcscribcd earlicr by(8).

B: Haemol)・ sin prOductiOn:B100d agar platc method、 vas used tO detect
haemOlysin

productiOn.

bふ 鑓 瞥モ∫Isttere宙
ぬ Uro‐e口ぬdtt cdヽ σ EC⇒ :waS condudcd

human UECs.
3‐ Bacterial c01ltlgatiOn:was carried on as carlier by(9)uSing a standard

strain of E.coli MM 294 as a recipient cells.
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RESULTS AND DISCUSSION
Twenty-seven isolates (90%) have shown the ability to produce

haemolysin (iable 1), this result agreed with those obtained by 
(tol *no

reported that94Yo of their isolates were haemolytic strains.

Table-1- also show haemagglutination activity and the ability of the

cells to adhere to UECs, twenty six isolates (86.6%) were able to agglutinate
with RBCs, while 28 isolates (93.3%) had the ability to adhere to UECs.

Silmilar observations were made by 
(tl).

In addition to this findings, table (1) revealed that the isolates which
possessed agglutination activity also possessed the ability to adhere to

UECs, while the isolates which possess the ability to adhere with UECs

can't agglutinate RBCs (isolate No. 1 1,27). This may be because they have

another adherence factors (not fimbriae) or because they have a non-

agglutinating fimbriae (N.A.F). similar result were also reported by "'.

Table-1- Ability of P.mirabilis isolates to produce virulence factors

lsolate

No.

UECs HP HA Isolate

No.

じECs HP HA lsolate

No.

UECs HP H,\

1 + + + +

) + + + + + + +

3 + + + + + +

+ + + + + + +

+ + + + + +

6 + + + + + + + +

7 + + l1 + +

8 + + + + + + + +

I + + + + + + + +

+ + + + + + + + +

+ = Positive result, UECs = adhere the UECs, HP: Haemolysin production

- = Negative result, HA = Haema-eglutination activity.
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Table -2- shows the ability of 24 isolates (80%) to produce haemolysin and
were also to agglutinate with RBCs besides they also being able to adhere to
UECs.

Table -2- Association between haemolysin production, Haemagglutination
and the adherence with UECs in p.mirabills isolates.

Occurrence of isolates HP HA %
24 + + 80
J + 10
，

一 + 6.6

l
つ
つ
Ｏ
Ｊ

High association was observed among haemolysin production and
haemagglutination and the adherence to Ecs in local isolates of P.mirctbilis.
This result present preliminary data indicating that combination of
P.mirabilis character : (haemagglutinin. haemolysin, adherence factors to
UECs and Urease) seems to be important in increasing Pathogenicity of this
bacteria in U.T.l.

Result of mating experiments revealed that only one of these isolates
was able to transfer the gene which responsible for haemolysin production
to recipient cells. this gene was probably plasmid mediated in this isolate.

This genetic determinants for haemorysin carried on chromosome,
non-conjugative Plasmids or Transposones ( I 2).

All of these isolates were not able to transfer the genetic
determinants responsible for urease production and haemagglutination. This
could lead to state that the genetic determinants for these characters may be
carried on chromosome, non-conjugative plasmids or transposones. Similar
results were obtained by (13) and (14).
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Low-Dimensional Quantum-Well Structures

Ibrahim R. Agool
Department of Physics, College of Science, University of Al-
Mustansiriya

ABSTRACT

Structures with conduction electrones are confirmed to only one or
zero degree of freedom should have novel properties. Approaches used or
cosnidered to date to produce low dimensional MBE, structures are:

(l)lithography and etching of quantum-well samples, (2) overgrowth of
lithographically etched sampels, (3) overgrowth of edges or grooves in
quantum well structures for confinement at quantum well edges and (4)

sequantial partial-monolayer phase coherent epitaxy at surface steps. We

have used (Ga*) ion implantation through e-beam written masks followed by
rapid thermal annealing to define lines and boxes in MBE-grwon GaAs

quantum-well structures. Quantum wire and quantum box optical transitions

were observed and spatialled resolved with high-resolution

cathodoluminescens. The confining composition and potential profiles are

graded in shape.

INTRODUCTION

Molecular Beam Epitaxy (MBE) is successful in growing finely
layered structures showing well-defined quantum well effects. But it has not

yet been able to achieve comparable success in production of structures for
quantum confinement in second and third dimensions(". Fine cotnrol of
quantum well layer thicknesses has produced many new physical

phenomena and technologically useful properties. It is likely that control of
in-plane dimensions will lead to further interesting phenomena and

properties with sufficiently fine in-plane dimensions will lead to further

interesting phenomena and properties with sufficiently fine in-plane

dimensions, the motion of carriers in the layers will become quantized.for

motion in the layer plane as well as for motion perpendicular to the plane('''

Simultaneous confinement perpendicular and in one-dimension

parallel to the layer plane will produce a quantum well wire. Confinement

perpendicular to the plane and both dimensions within the plane will

く
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produce quantum well boxes. Electrical characteristics will be strognly
affected by the increasing confinement. Acceleration into and scatteriniout
of cunent-carrying states will be different in the layer and wire cases.
Production of much-enhanced carrier mobilities have been made for the
quantum wire case(3'o). Quantum boxes should be insulating. optical
properties will also be fundamentally affected by the new confinemeni both
because of the strongly changed spectra ofparticle energies and because of
the altered relaxation of excited carriers and interaction between carriers.
Excitation formation, carrier localization, possible electron crystallization
effects, and optical saturation(s) will ati be modified by the lower
dimensional structures(6).

In spite of the fundamental interest in making quantum wires and
boxes; progress in their fabrication has been slow. This is because fine
control of lateral dimensions is more difficult than control of layer
thickness(7), and no preferred means of fabrication has emerged. Production
of quantum wires and boxes remains aprincipal challenge for epitaxy and
microprocessing material science. We now discuss several means for their
creation.

Techniques for Structure Preparation
A number of approaches have been used or proposed in attempts to

create lower-dimensional quantum structures(E). Some progress has been
made by precipitation in liquids and dielectrics of semiconductor crystallites
of dimension < l00Ao(e). Narro* channels have been formed by lithography
of silicon MOSFET structures and show one-dimensional conductivity
effects as reviewed in ref. (10). Since MBE can easily create epitaxial layers
of the thickness needed for quantum wells. It can be used layers with
confinement in one dimension which are the starting point for fabrication of
quantum wires and boxes. A direct approaches is then to use a lithographic
process to remove selected areas of the quantum well and cladding barrier
layers leaving behind posts or ridges containing quantum boxes or wires.
This technique was used with direct e-beam writing to create stacles of 50Ao
and 20Ao thick wires and boxes with lateral dimensions - 2500Ao which
were small enough to produce an energy ..loss bottleneck (in
photoluminescence) ascribed lateral quantization(ll). Large increases in
luminescent efficienry in structures of this type with lateral dimensions
-400Ao have recentlyt t z'.

In another means involving of MBE quantum well structr.rres, stacks
of 200Ao thick GaAs quantum wells were chemically etched after
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microphoto lithography to produce wires(13). They were then reintroduced
into an MBE chamber for thermal removal of surface oxide and overgromh
with (Al, Ga) As. Single crysta[ defect quantum wires as small as

200x200Ao were achieved as observed by transmission electron microscopy.
The wires were formed below the intersection of etched (l I l) planes, which
provided suitable surfaces for the subsequent overgrowth. A principal
drawback of the technique is the sensitivity and which the etch must be

stopped to produce narrow wires. Primary advantage is the encasement of
the wires by semiconductor heterojunctions on all sites.

Another method for production of epitaxial wires and boxes by MBE
is growth through a mask containing very fine openings just above a

substrate. Growth with a mask to produce a tapered layer('o)and to produce

fine epitaxial ridges and islands(ts) hare been reported, but no quantum

wires or boxes have yet been reported to have produced quantum wires.
Another potential means of quantum wire growth relies on the step

growth mode of epitaxial crystal growth on an off-axis substrate and on the

uUitity of MBE to growth submonolayercoverage('u). If an off-axis crystal
surface consists of a regulat affay of atomic traces and growth occures In
the step-growth modes than a partial monolayer coverage will produce a

series of treads of less than full step width at the step edges. The remainder

of the step width could then be covered with a second material and the

process repeated so that respective depositions of the same material. The

technique has demonstrated that layer nucleation in initiated a referentially
at step edges for AlAs and GaAs growth on (_100)GaAs vicintial surfaces;

but quantum wires have not yet been achieved(16).

A recently developed technique for low-dimensional structure

fabrication consists of selected area enhanced interdiffusion of MBE grown

quantLlm wells and barriers. The interdiffusi-on is produced by ion

bombardment and subsequent thermal annealing(17). This technique has been

r"rsed by Hirayama et al(18)and has given the most pronounce quantum wire
and quantum box spectral effects observed to date. The fabrication, features

and properties are described in the following sections

Experimental Work
The samples for selected area interdiffusion were fabrication from

MBE-grown GaAs single quantum wells. The structures wer grown on

(100)-oriented Cr-doped GaAs substrates.

A typical structure consisted of: (l) a buffer sequence containing (a)

a 2000AoGaAs layer, (b) a 3-period cleaning-smoothing sequence of 20Ao
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Alo35 Ga666_as layers and 100Ao GaAs layers, and (c) a 5000AoGaAs layers,
(2)a 500Ao Alo.lsGaoos as barrier, and (5)a 50Ao GaAs cap-layer.-The
substrates were prebaked at 400Co and then baked at higher temperture for
oxide removal in an As2 beam generated by a thermal cracker. Giowth u,as
started at a substrate temperature of 630Co which was increased to 6g0Co
before the start of the superlattice sequence and maintained at that
temperature, for the remainder of the growth. An As2 beam under As-rich
conditions was used throughout growth at l9OAo/min. for GaAs. Surfaces ofthe samples were smooth and defect densities wer <300cm'2.
Photoluminescence measurement showed sharp intense intrinsic emissiol
lines with li-eht and heavy-hole photoluminescence excitation peaks
characteristic of monola),er quantum well smoothness(7). After removal from
the MBE grorvn chamber, array's ofmetal ri(Au-pd) u.ires, dots andpads
for use as ion-bombardment masks were formed on the sample surface bv
electron-lithography. Following ion bombardment with Ga*lons (-5x10ri
ions cm'' at energy 2lOkev), the metal masks were removed by etching and
the ion damaged quantum well structure was given rapid thermal annealing
for 50 second at 500 Co ri'ith the epitaxial side of the wafer in contact rvith i
GaAs lvafer. The resulting structure was studied at lorv temperature (<l5Ko)
by high resolution cathodolumiescence in a modified scanning transmission
electron microscope, pennitting study of one wire or box at a time.

RESULTS Ai\D DISCUSSION

A stigmatic diagram of the resultin_e structure after processing is
shown in Figure l. Annealing of the implanted material results in enhanied
interdiffusion of Ga and Al atoms(le). This increases the Al content in the
regions of the original GaAs quantum well, forming a heterobarrier(20), so
carriers in the implanted regions of the quantum well under the mask,
cathodolumiescence (CL) from large implanted areas (Figure 2) after a 50s
anneal at 500Co shows a single quantum well luminescence line shifted to
higher energy by 60mev from the initial luminescence, but still quite
nalrow and almost as bright as the initial luminescence. The luminescence
shift is produced by Al/Ga interdiftusion w2hich increases Al concentrtion
in the well and effectively narrows the bottom of the quantum well. In lar,ee.
masked areas, interdiffusion is absent (less than one monolayer), and
luminescence is unchanged. But in narrower masked areas, a high energ),
luminescence tail appears in wires <4500Ao u'ide, and well defined high
energy lines moving to higher energ)' appear in wires <l000Ao uide
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(Figure2) for mask widths below 500Ao, the luminescence from the wires
merges with that from the interdiffusion barriers. In figure 3, the energy of
the (CL) lines is plotted as a function of the metal mask sizes. The curves
drawn through the data describe the shift in energy of each of the five
luminescence lines characteristic of these quantum wires. Because of the
fine spot size and short carrier diffusion length (-lum), each spectrum
corresponds to a single wire. The wires may be imaged with photons
correspondign to the new luminescence peaks (Figure 2C)by displaying
luminescent intensity at a particular wavelength versus electron beam spot
position. Qualitatively similar results were obtained from quantum well
structure.

We describe part of the upward luminescence shifts with describing
wire and box size to diffusion of Al into quantum well regions under the ion
bombardment masks. Further, we ascribe the discrete luminescence lines to
quantized electron and hole energy states imposed by the lateral Al profile.
Aluminum diffusion under the masks is produced by defects from straggled
implanted ions and by defects diffused in from the damaged regions. These
processes produce a graded Al profile in the quantum well layer below the
mask and thus a graded lateral potential profile. Quantization in the lateral
direction is that produced by a graded profile yielding a more uniform
energy ladder of quantized states with larger energy spacing than rvor.rld a

sqlrare well of the same dimension.
The observability of the luminescence from the upper quantum states

is the new features of the quantum wires and boxes. Whereas carriers in
bulk or quantum layers cool to the bottom of conduction bands before

ernitting luminescence, relaxation and cooling in wires and boxes is
inhibited by the added quantization, allowing observatio of luminescence

from higher-lying quantum states

CONCLUSION

In conclusion, a number of methods for quantum wire and quantum

box fabrication have been proposed or attempted. A technique based on
selectively enhanced interdiffirsion of MBE-grown GaAs-(Al, Ga) As
quantum well structures has allowed fabrication for lvires and boxes
showing characteristic quantum states of the low-dimensional structures
also show new higher-lying cathodoluminescence lines at lorv temperatures
attributed to transitions among higher-ng electron and hole states in the
qLlantum wire and quantum box potentials. It may be anticipateed that others
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of the proposed fabrication techniques may also allow observation of well-
defined low-dimensional quantum confinement.
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ABSTRACT
In tllis paper 、ve discussed the problem of scheduling n jobs on

single machine where the jobs are d市 ided into F families each family lf‐

1,.… ,F)contains nfjobs.Our aim is to ind the optimal schedule forthejobs

that minimizes the multiple ottect市 e ftlnction(Σ CI+Tinax).For solving this

problem we proposed a ne、  branch and bound algorithm and derived a
lo、ver bound. 西`″e also proposed a ne、 v branch and bound an upper bound,

and we used some dominance rules in orderto reduce the size ofthe search

tree. Fronl our computational experience、 ve found that this algoritlun solve

problems up to 30jobs with families← 4,6,8 and 10.
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INTRODUCTION
A scheduling problem can be described as sequencing number of

jobs on one or more machines to minimize an objective function which can
be either single or multi objective function.

Many practical-scheduling problems involve sequencing number of
jobs divided into several families. This kind of problems is called
schelduing problems with family setup times, most (if not all) ofthese
problems are NP hard problems (even with out set-up times) which is
unlikely that it can be solved by a polynomial algorithm. The well-known
methods for solving machine-scheduling problems are branch and bound
(BAB) and dynamic programming (DP). Although many real life scheduling
problems involves minimizing multiple objective, little work have been
done on these criteria and more less for the problems with set-up times.

We will use the BAB method to solve the problem of sequencing
number of jobs n (N = { I ,, . .,n} ) on single machine where the machine can
process one job at a time and each job is ready for processing at time zero.
The jobs are divided into several families F and a set-up time s;(Fl,...,F) is
required for processing the firstjob in the schedule and also for processing a
job from a different family than the one of the previous job. Each family f,
for Fl, ...,F contains nyjobs. A job i in the f th family can be denoted as (i,
f1, each job (i, f) (i : 1,...,r1i f:1,...,F) has aprocessingtime p11-and dr.re

date d;s. The objective is to find a sequence that minimizes the multiple
objective functions, the sum of completion time and maximum tardiness
(IC1+1ru,;. We will derive a lower bound to be used in the BAB method.
This problem is an NP-hard one, even with out set-up time(a)and it appear to
so far haven't been considered by any researchers.

FORMULATION OF THE PROBLEM
Our scheduling problem can be stated more precisely as follows: A

set of jobs N:{ 1,...,n} which are to be processed on single machine, where
the machine can process one job at a time. The jobs are divided into F
families and set-up time is required tbr processing the first job in the
schedule and also for processing a job from a different family than the
previous job in the schedule. Each family f,forf=l,...Fcontainsn1jobs
which are labeled as (1.f),..., (nr|.Job i=1,.....,D6 f:1,...,F become
available for processing at time zero and requires an integer processing time
pir on the machine and has due date dit, The set-up time of family f, f-1,..., F

is denoted by sp. For each job i in family f we can calculate the completion
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time Cir and the tardiness Tip = mBXl {(Cii- din 0} for i :1, ..., 11$ f = l, .. .,

F and the objective functiontr i i Cir* T*o*.
'/ =l t=l

The problem of minimizing I CrrT,nn* on single machine without
,=l

set-up times have been examined(s). Although the interest in approach that
combine batching and scheduling in manufacturing is growing (see Potts
and Van Wassenhove(l);. We are not aware of any research addressing this
particular problem.

The total cost for our problem consists of multiple objective of
minimizing the sum of completion time XCi and the maximum tardiness
T*u* in the case of family set-up. It is well known that the so-colled
optimum with respect to one objective could perform extremely badly with
respect to other criteria, hence our objective is to find a sequence that does

well on both criteria.

BASIC DEFINATIONS AND PROPERTIES
Definition (l)

A batch contains the largest number of contiguous jobs from a
particular famil,r- preceded and succeeded by a job from a different family
(unless it is the first or last batch) and begins with set-up time. Each catch

Br. (l= 1,...,r r,vhere r > F) can be viewed as singlecompositejobwith
processing time Pr and weight Wr. If batch Br contains jobs (n(u),f), ...,
(n(v),fl then the processing time Pp and rveight Wp for batch Br are

calculated as tbllows:

Elv\ u ( v)

Pp: s1* ZP,o and W1= L*,0
j =tt(t) i =t(u)

Definition (2)

A family due date(37)dr is defined as : dr = min{d,,+ qr,\
1ell...n 1l
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Let Pr = f ,,, and q11 = Pi- (pir +...+pir) where ps is calculated for each
t=l

u family f (ts'1,..., F) and qis is calculated for each jobiinfamilyf(i=
1,...,nf, f = 1,...,F).

Property (3) (Minma and potts 1989(28))

For the problem ttsr t \f wir cir, there is an optimal schedule
/ =l r=l

where the jobs within each family are ordered by the shortest weighted
processing time (SWPT) rule.

Property (4) : (Monma and Potts 1989(3))
For the problem l/sr/ L*u,. there is an optimal schedule where the

jobs within each family are ordered by the earliest due date (EDD) rule.

Property (5): (Mason and Anderson l99l(2))

For the problem llt/ ii wirCrr, there exist and optimal schedule
.l =l i=t

in which batches are appear in SWPT rule. that is, in non decreasing order

Property (6)t')
A schedule, which is optimal with respect to L*u*. is also optimal

with respect to Trn*.

Decomposition proper[ (7): (Ramadhan(s))
Suppose we have two sub-problems Pr, Pz and multiple objective

problem Pr + Pz. If LBI is a lon'er bound for P1 and LBz is a lorver bound
for P3 then LB1 + LBz is a lower bound for the multiple objective problem.

Note that for our problem we consider w;p= I (i,..., nB f = 1,...,F)
for properties (3) and (5).

SPECIAL CASES YIELD OPTIMAL SOLUTION
Finding a special case for scheduling problem means finding an

optimal schedule directly rvithout using BAB algorithm. A special case (if it
is exist) depends on satisfying some conditions in order to make the

-. problem easill' solvable. These conditions depend on the objective function
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as well as the jobs. In a problem with multiple objective function it is more

difficult to find such special cases, since each condition must satisfy both of
the objectives. For our multiple objective function we will state two special

cases, but before that we state the following condition which will be

satisfied in both cases.

The agreeabilify condition:
Sequencing the jobs within each family to satisfy the agreeabilitl'

condition (if pir S p.;r, dir S d.;i for each ij = 1,...,11rand Fl, ...,F). More
precisely if an ordering (1,2,..., n) of the jobs is selected for each family so

that SPT order and EDD order are satisfied i.e.

PriS...3 P,tt,

Property (8) :

and drrs ...3 dn,t where f:l,...,F.

There exist an optimal solution in which families are sequenced in

non-decreasing order of their set-up times if the follorving conditions are

satisfied:

P,1./<pl.l+1,. .., d,r, S dt.r*t and srS s+t ""'(1)
where f =1, ..., F.

Proof
It is clear that if the conditions (1) are satisfied then i,r'e r,vill

guarantee that we sill not be needing for splitting any family in order to get

a better sequence. Hence we can easily find an optimal scE:dule b1'

sequencing the families on non decreasing order of sr(f = 1,..., F)'l

Corallary (9) :

Consider each famill, contains a single job with processing time Pr.

due date drand set-up time sr(f:1,....F). Let P'r: Sr+ Psfor f=1,....F' Then

there exist an optimal schedule in'which families appear in non decreasing

order of P'; and di, that is:

P't S ... ( P'r and dr ' ...<. dr

″Ｄ
′
υ
う
、
プ



Minimi,ing rotat Comptetion rime and Muximu- y:.,f:;:;{,,,,:,i{:;,rlr,,ifi;.r{.r**,

Proof
The problem of scheduling n jobs divided into n families to

minimize a multiple objective function, where each job has processing time
pi and di and each family has a set-up time sr is equivalent to the probiem of
scheduling n jobs to minimize a multiple objective function, wheie each jov
are sequenced in non decreasin-9 order of p,6 and dr.I

Properfy (10):
If the following conditions are satisfied:

L Each family f can form a single batch for l/s/ rci (i.e. satisfying
definition (3.2.1) and has dr= du,..r.for f=1,...,F.

2. An1' family that has the minimum value 
"f i c;imust also has the

r=l

minimum family due date d1 (i.e. wehavethesequenceofbatcheso:
Sort) * pot1 S so(f+l) : Po(f-t), dotg ( do(t+l), f=I,...,F-1, where polg is
defined by definition (2)).

Then there exist an optimal schedule in which families are sequenced in
non-decreasing order of family due date.

Proof
From condition (1) rve r.r'ill guarantee that we will not be needing for

splitting any family in order to minimize the sum of completion time noi the
tardiness of any job (see(i7);. Hence in order to get an optimal sequence, lve
sequence the families in non-decreasin_q order of famill.due date. By agree
ability condition and by condition (2) this sequence will be optimal.l

HEURISTIC METHOD
For our problem \\'e proposed two heuristic methods, both of them

concentrate on the completion time since its influence is much bigger than
of maximum tardiness.

The first heuristic method (UBr) is obtained first by applying the
Group technolo,ey (GT) assumption, that is, considering eachlimil/as a

sin-sle batch, each batch f has a ratio R1.= (si+ iO,,>,i w;s, and then by
.i=l t=l

apply'ing property (5) u,e get the heuristic sequence.
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For this sequence we calculate the sum of completion time and the
maximum tardiness and their value is (UBr).

The second heuristic method (UBz) is obtained as follows:
Step (1): Sequencing the jobs in eaih family f (F1, ..., F) in SPT rule, that
is, in non decreasing order of p1i.

Step (2): Applying definition (1) for batches for each family f (f = 1,..., F)

and the jobs which are not in any batch of a family f are form single batches.

Step (3) : Applying property (5), that is, sequencing the batches in non-

decreasing order oftheir ratios.

Hence we get the heuristic sequence and we calculate the multiple objective

function value (UBz). The better of the two heuristics is used to provide an

initial upper bound (UB).

DERIVATION OF LOWER BOUNDS
Deriving a lower bound for a problem that has a multiple objective

function is very difficult since it is not easy to find a sequence that give the

minimum for the two objective. Since our problem is NB-hard (even with

out set-up times) we may find a sequence that gives minimum value for one

of them but not both, that's why we depend on the decomposition property

(7) for finding a lorver bound.

in this section we will derive three lower bounds LBr, LBz and LB:

respectively.

Relaxation of constraint (LBr)
Tire first low'er bound (LBr) is based on relaxation of set-up time for

each family, Sf = 0 (f=1,...,F). (LBr) is derived first by seqr.rencing the n jobs

in SPT order (sequencing the njobs in non decreasing orderotPl ) to find

total completion time ICi . Secondly b1'sequencing the n jobs in EDD order

(sequencing the n jobs in non decreasing order of dt) to find maximum

tardiness T,nu* Hence (by decomposition property (7)) LBr = ZC,* Tn',ar '
le,&

This lower bound is very week because it neglects the contribution of set-up

time, w'hich is very important.

Modified lorver bound (LBz)
The lower bound (LBr) was modified by using Mason and

Anderson's lolver bound for calculating total completion time (see''") and
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maximum tardiness is still obtained by the same way as in (LB1). This
lowen bound (LBz) is better than the first one (LBr).

The efficient lower bond (LBr)
The efficient lower (LBl) is derived as follows: To calculate the sum

of completion time rc'i we first sequence the jobs of each family
f(Fl,...,F) in SPT order. Then for each family we usedefinition(l)to
construct batches, the jobs that are not in any batch form single batches,
these batches are sequenced by applying property (5). A set-up time is
required only to the first batch of each family. Then it is clear thai the sum
of completion time IC'1 for this relaxed problem is less than the original one
(ICi).

The maximum tardiness T'n,n* is calculated by: first sequencing the n
jobs in EDD order, a set-up time is required only one time for each iamily
(that is when we switch into a new family for the first time). Then we
calculate maximum tardiness T'n,u* for this relaxed problem, which is less
than the original one (Tn.,r*). It is clear that (LBl) is a lower bound because if
rc'; and r'ru* are lower bounds for rci and r.u* respectively then by the
decomposition property (7) LB3 = XC'i * T'nrx is avalied lorver lsee(s);. This
lower bound (LB:) is very good comparing to the second lorver bound
(LBz). Hence (LB:) will be used in our branch and bound (BAB) method as

a lower bound to solve our problem lltl ii Cir* T,u*.

In our (BAB) method we also apply some dominance rules that helps
in reducing the size ofthe search tree.

DOMINANCE RULES
The dominance rules as we mentioned before are used in an attempt

to eliminate nodes, which makes us reduce the time spent on solving the
problem. Before we state the three dominance rules, we will define ner,v
batches (NB), these batches are obtained as follows:

Step(l): Jobs within each family f(f:I,...,F) are sequenced in non
decreasing order of p;l and d;i to satisfy the agreeability condition (i.e. pr,r <
...3pnr t, dri S ...3 d,,.r ). If the agreeability condition is not satisfied then

each job of family f is considered as a single batch.

０
０
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Step (2): Set the first job of family f (F1,...,F) to occupied the first position
of the batch B(B=1, .. .,F), repeat this for each family and the corresponding

batch B,.

Step (3): A job is added to batch t (for j =2, ..., n1, f=I,...,F) if:
For j =2 sr t prr > pjr and s1 * d1i 2 d.;r - Pjr and

j-l

For j > 2 (ss+ | p,r)/ 0-l) 2 p;sand d1-r,r> d.1r-p.ir.
v=l

Hence the batch t contains the jobs (1,0,..., CI,0. Repeat step (3) for
each family f, f = 1,..., F.

Step (4): If the previous step is not satisfies then the jobs from job j to ng

are considered as single batches.

Dominance rule (al) :

At ant level of branching if a job (i,f) has a processing time and due

date greater than or equal to processing time and due of another job (,f (i.e.

p1) plf and dirand dir2 d;t f= 1,..., F) then job (i,f) is dominated this level.

Dominance rule (42):
At any level of branching if a job corresponding to particular node is

not the first job of one of the (NB) batches than that job is dominated at this

level.

Dominance rule (43):
At any level of branching, if a job (v,k) satisfying dominance rule

(12) and gives the minimum value at this level for a particular node, then

job (v+l,k) of the same QllB) batch will give the minimum value for the the

next level and all other jobs at that level will be dominated.

THE BRANCH AND BOUND (BAB) ALGORITHM
The branch and bound is the most widely solution technique that is

used to scheduling problems. The heuristic methods given in section (5) are

applied at the root node of the search tree to yield an Lrpper bound (UB) on

the cost of an optimal schedule.
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Also at the root node of the search tree an initial lower bound on the
cost of an optimal schedule is obtained from (LB3) given in section (6).

In our. branch and bound algorithm *. ri. the forward bianching
rule, and we also use the bounding procedure (given in section (6t ;;
calculate the lower bound (LB) at any node in theiearch tree. The (LIi) atant node is the cost of the^scheduling jobs (this cost depend on the ouj..tiu.
function) and the cost of the unscrredure jobs (this cost depend in the
derived lower bound (LBl)). At any level, if a node have a (LB) greater than
or equal to the (UB) then this node is dominated. Dominance rules usually
specify whether a node can be eliminated before its lower bound is
calculated. clearl1,, dominance rures are particularly useful when a node can
be eliminated which has a lower bound that is less ihan the optimal solution.
Hence we use the dominance rules (given in section (7)) in order to reduce
the size of the 

-search 
tree by dominating the nodes that satisfy any

dominance rule. If the branching ends at a complete sequence ofjobs then
this sequence is evaluated and if its value is less than the current 1ue;, ttris(UB) is reset to take that value. The procedure is then repeated until all
nodes have been considered (by using backtracking procedure).

Backtracking procedure is the movement from the lowest level to the
upper levels in BAB procedure. The uB at the end of this procedure is the
optimum for our scheduling proble. Hence using BAB mlthod, \.ve get at
least one optimal sequence for our scheduling probl.rn. Finally, the slarch
strategy used in our branch and bound algorithm is a newest active node
search, to choose a node from which to branch.

COMPUTATIONAL EXPERIENCE
The problems with 20,25 and 30 jobs and with 4, 6, g and l0

families were generated as follows: Jobs are distributed unitbrmly across
families so that each families contains either ln/f )orfrvrl;ous. The
processing times are randomly generated integers from uniform distribution
defined o, ('''o), 

Problem hardniss is likely to-depend on the size of the set-
up times ..relative to processing times, and norv how due dates are
distributed(r). Har,'ing generated processing times and computed p =

I I p;6 integer due dates were generated from the uniform distribution

[aP, bP], where a and b are parameters that are define the range and location
of due dates relative to the period that the machine processi, the jobs, we
generate problems for each combination of a and b where a e {0.2,0.4,0.6,
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0.8), b € { 0.4, 0.6, 0.8, 1.0} and a < b. To show the effectivencess of set-up
times on the problem we generate problem with small (S), medium (M) and
alrge (L) set up times. Medium set-up times are randomly generated integers
from the uniform distribution defined on 

(l'10). Having generated an instance
with medium set-up times ss(Fl, ...,F), corresponding instance with small
set-up times [si/2] and large set-up times 2s1' were constructed . for each
contribution of n, F and set-up times, two test problems were generated for
each of the contibutions of a and b. 20 test problems with small, medium
and with large set-up times were created. This method of data generation
follows that given in Hariri and Potts(r). As in(l) a variety of the number of
jobs per family range 2 (for n=20 and F:10) to 7 and 8 (when n = 30 and

F = 4). Also a variety of set-up time ranges (small, medium and large) is
considered.

Computational experience rvith the lower and upper bounds
40 problem is tested to show the efficiency of our lower bound (LBt)

r.rsed in the BAB algorithm by comparing it with our second bound (LBz).
The forst 20 problem is tested on n : 25,F = 6 and set-up is medium while
the other 20 problems is tested on n = 30, F=l0 and set-up time is medium.

Results of comparing the lower bounds are given in table (1). The
first column is the number of problems. The second column gives the value
of an optimal solution found by using BAB algorithm given in section (8).

The third column gives the value of upper bound (UB) described in section
(5). The modified lower bound (LBz) and the efficient lorver bound (LB:)
are given in the fourth and fifth columns respectively. Table (1) also shows

that our heuristic method is a good one especially for medium set-up times.

Also table (1) indicates that 9 problems have an upper bound (UB) value

equal to the optimal solution which are marked with star(*). It is clear that

from table ( I ) the modified lower bound (LBu ) is very weak respect to our

new efficient lower bound (LB:). Hence (LB:) ri'ill be used in our branch

and bound (BAB) method as a lower bound.
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Table(1)CI

UB: Initial upper bound, rvhich is the better value of the rnethodr
LBz: A modified lorver bound obtained in section (6.2).
LB3: Efficient lorver bound obtained in section (6.3).
* : Indicates that the problem has an upper bound (UB) equalto the optirnal value.

rlson ol va lues of I wcr an[d )ounds
Nunrber Optimal UB LB, 」Ｂ

・l 1565 1622 l180 1530) 2342 2373 1805 23!4
1517

D‐ 17■ 1:40 1509
i383 399
1449 1072

6 1429 450 1103 400
1310 374 987 266
1846 1310 1802
1746

0 1628

l 2441 2446 972
2261 2277 793 2224

., 2080■

4 1399 1431

5 1942 1969

1718 1757 254 667
7 2433 2499 2399

1646 1660 1590
1688 1765 268 1625
1510 1540*

2698 2698* 990 2670
3223 3240 2433 3192
2475 2488 1743 2447
2328 2340 1536
2453 2453* 1791 2372
2359 2371 1701 2307
2351 2359 1663 2325
2864 2877 2046 r2
2850 2850■ 2027 2828
2389 2403 1696 2334

3614 2814 3569
3328 3328* 2699 3313
2994 2430
2130 2131 1455 2076

2820 2770
2731 2734 !868 2674
3568 3573 2644 3538
2653 2653* 1826 2605
2744 2744* 1917 2666

2686 1599 2670
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Computational experience with branch and bound algorithm
In this section we will report on the resultsof ourcomputational

tests to show the effectiveness of our branch and bound (BAB) algorithm.

The algorithm was coded in Pascal (ver.6) and was run on a Pentium II at 33

MHz, Ram 64 MB computer.
Table (2) gives results for our branch and bound algorithm. In table

(2) for each contribution of n and F. 20 problems are taken for each set-up

time. This table can be described as follows: The first column shows the

type of set-up time, the second column gives the number ofjobs, the third
column gives the number of families in each problem. The fourth column

describes the average computation time in seconds (ACT). The final column
gives number of unsolved problems (NU). Whenever a problem was not

solved if a limit of 100 second is exceeded, computation was abandoned for
that problem. In this case we use the computation time at the time of
abandonmnet in the computation of average computation times. Table (2)

shows the effectiveness of set-up times (small (S)< medium (M) and large

(L)) on problem with (number of jobs n) 20, 25 and 30 jobs and with
(number of families F) 4,6,8 and l0 families.

From table (2) we first observed that the branch and bound (BAB)

algorithm solve all test problems of 20 jobs. It also solves all but five of 25

jobs with large set-up times with fairly computation times. The performance

of the branch and bound algorithm is still reasonable when there are 20 and

25 job for 70 of 480 problems are unsolved. For30jobsthenumberof
unsolved problems increases to 150 of the 240 problem, hence the average

of computation time (ACT) become large.

It is clear from table (2) that or.rr brnach and bound algorithm finds

problems with small set-up to be the hardest and those with large set-up

times to be the easiest.
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ACT: The average computation time in seconds
NU : Number of unsolved problems

a blc 2) Results for our branch and bor,rnd thm
Set-up time N F ACT NU
S 20 4

6

8

10

1.55

6,10

5.75

11.85

０

０

０

０

，

“ 4

6

8

10

70.65

75.30

58.65

93.80

10

11

9

15

30 4

6

8

10

97.10

98.10

91.60

97.10

19

19

18

16
M 20 4

6

8

10

0.4

0.6

1.1

1.08

０

０

０

０

う
４ 4

6

8

10

55.40

37.00

26.85

42.00

一／

　
４
一
　
う
Ｄ

６

30 4

6

8

10

97.50

74.90

73.50

64.10

16

13

13

10

L 20 4

6

8

10

0.15

0.15

0.3

0.8

0

0

0

0
う
ι 4

6

8

10

26.90

5.25

7.60

13.65

j

0

l

l

30 4

6

8

10

77.65

45.25

33.15

23.35

14

5

5

2

ペ
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CONCLUSIONS
In this paper, we discLrss the problem of scheduling families ofjobs

on single machine where the machine'can process one job at a time and each
job is ready for processing at time zero to minimize the sum of completion
time and maximum tardiness. This problem is considered NP-hard even
with out set-up times. Although the interest in approaches that combine
bathing and scheduling in manufacturing is growing(a), we are not a ware of
any research addressing this particular problem. Also it makes a
contribution in terms of algorithm design for solving this type of NP-hard
prblem by branch and bound algorithm in term of lower bound computing
for problems with set-up times.

We proposed a branch and bound (BAB) algorithm enable us to
solve problems up to 30 jobs quite efficiently. In our BAB algorithm we use

the forward branching procedure together with some dominance rules.

Our computational results shows that this problem is much easier to
solve in the large set-up times than that of the small set-up times. Hence the

hardest problems can be found in the case of small set-up times. We have

designed a heuristic method, which selects the better of two schedules that
are given in section (5). Our computational test shows that this heuristic
gives a good near optima; solution for our problem and especially for
medium and large set-up time.

Several issues are worthy of future investigation. First the derivation

of imporved lower bounds to enable optimal solution of large problems to

be found is an interesting research topic. Second the development ofa
heurtistic method to give near optimal solution. Third the development of
branch and bound algorithm for other multiple optimality criteria such as

total completion time and the number of late jobs is worthly of future

research.
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Photodegradation of insecticide "Carbaryl" by

Titanium Dioxide Semiconductor in Aqueous-Suspension
SYstem

S.M.Alirvi and S.S. Abdul Kadir
chemistry clept.- College of Seince Al-Mustansiriya university
Baghdad,Iraq.

ABSTRACT
In the present investigation, the photocatalytic oxidative degration

of insecticide "Carbaryl" in aqueous TiO2 (anatase) suspention is studied.

The primary photolytic prodr.rcts r,r'ere identified and monitored by HPLC.

conductivity measLlrements. so;tttion pH and UV-visible spectrophotometry.

It was found that the photodegradation of carbaryl follows a pseudo

firstorder process and the Langmuir-Hinshalwood (L-H) equation is aiso

applicable.
The apparent quantum yield of the photolysis process was also measured

and this is for-rnd to be affected bv TiO2 loading, initial carbaryl

concentration, the solution pH and temperature.

According to the kinetics and other experimental resuits obtained' a

mechanism of the photodegraclation of carbaryl under the experimental

conditions employed is suggested.

INTRODUCTION
Human industrial and agricultural activities are continr.rously

contaminated the environment water. air and soil to unacceptable ler"el. It is
well established that the remidation of polluted air and contaminated water

has traditionally relied on three main processes: i. Treatment r,vith activated

carbon. Ii. Air stripping process (e.g. for valatile organics in water). And iii'
Catalytic combustion of contaminated air. In the first tr'vo methods the

polluiants only transferreci tiom one phase to another and of course there is

still a cliposal problem. In the third method the oxidation products of
pollutant might be rvorse pollutant than the original one '

Therifor., in recent years a ne',v technology called "Advanced

Oxidation Technology (AOT)" has developed by which the pollutants

(organic and inorganic) are convefied into harmless stable chemicals 
('''''

The AOT technologies are either beased on UV-irradiation cataly'tic

oxidation in homo,UeneoLIS 01'heterogeneous catal,vsis systern. However, the
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latter proves to be more promising technology (a) and Llsllally air-Tio2
powder or aqueous suspension of Tio2 semiconductor and UV-light is used
for poilutant removals.

One of the most hazardous environmental pollutants are pesticides
which are rvidely used in agricr-rlture. Both non-persistent and persistent
pesticides create severe problems to environment since they are highly toxic
to animal and plans.

Bulla and Edgreley(5)first studied in 1968 the UV-photodegradation
of chlorinated pesicides in uncatalyzed homogeneous system. In l-9g0s and
1990s a grear deal of research appeared in literature conseming the
photodegradation, in homo and heterogeneous catalysis system, of
pesticides including halogenated phenols, halogenated acetic acide,
organophoshorous compound...etc. in aqLleous system (for review see
reference 6 and references therein).

carbaryl IUPAC name is l-naphthyl methyl carbamate and its
commercial name is "Sevin" is widely r-rsed in Iraq tbr pestes control in
cotton plant, fruit and various vegetables, and therefore is expected to cause
a serious pollution problem to environment. Therefore. in the present work
we intended to investigate the main parameters affecting the
photodegradation of insectisides carbaryl, detail kinetics and mechanism,
suing UV-TiO2 (anatase) aqueous suspension photocatall'sis system.

EXPERIMENTAL
A Chemicals

1. Titanium dioxide powder rrye. anatase r,,'as sr.rpplied by Flika AG.
The surface area is I 8. I I nr-g-'. It rvas preheated for I 2 hr. at 200oc
before it rvas sieved through 420 (36 micrometer) mesh size sieve.

2. Carbaryl (1-naphthyl methyl carbamate) rvas supplied by Riedel de
Haen AG. Of purity 99.9 as a w,hite pou'der, used as received. Its
solubility'in water is 120 mgl-r at 3OoC.

B. Technices
l. The photoly'sis apparatus and procedure: the UV-beam of lightis

generated from l50 watt medium mercLrry lamp (main intensity at
),=365 nm) supplied from PHYWE (England). The photolysis
experiments !\'ere carried ollt in a photolytic plrex cell (capacity 35
cml) with pyrex 'uvindo'uv of diameter 2 cm. The cell is fitted r,vitrr
\,vater jacket for temperatLrre control. A magnetic stiner u'as used to
keep the soh-rtion in homogeneous suspension from through the
photoll'sis process. The photoll,tic cell is located 20 cm aparr from
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the lamp, and the solution temp. is controlled by circulating
thermostat type Haake FE2.

Certain weight (ranged from. 0.5 to 0.6 gm per liter) TiO2 po*'der
was added to aqueous solution containing knor,vn concentration of
carbaryl. The solution is then saturated r.vith Oz gas (flow rate l0 cm3

min-l). Magnetically stirred mixtures in a photoreactor \\'ere

inadiated and 2.0 cm' of the samples were taken at various

irradiation time intervals and then centrifuged to separate TiO2.

These samples were analysed by chromatographic technique. UV-
visible spectrophotometry, conductivity and other techniqr:es.

Phoshate buff'er was used to control the solution pH in the range

from 5 to 9.

2. HPLC and TLC chromatographic analysis: Carbaryl concentrations

w,ere monitored by HPLC technique using Shimatzu 64 instrument.

This was equipped with UV-detector ()":254 nm)' The mobile phase

used is methanol/water mixture (65:35 v/v). The analytical colttmn

type C18 used r,vas 25 cm in length and 4.6 mm internal diameter.

Under these conditions the retention time of carbaryi was 5.10 min.

TLC chromatographic technique is also adopted to identifl' the

photoly'tic process products. The solvant system used is

chloroform/acetone (9:1 v/r') on silica gel plate.

3. Other analyses technique:
i. The acidity measLlremept: The solr-rtion pH was nteasured

before and after inadiation using Orien SA 752 pH meter'

ii. Condgctivity measurements: The solution conductivit)' l\'as

meastrred by wTW conductivity meter t}'pe LF 191. The cell

constant of 0.1 cm-'.
iii. The nitrate elo:)ion concentration was determined

quantitatively by chromatographic techliqr,re using Dioner

16 USA ion chromatographic instrument (mixture of 0.015

Mna:CO: and 0.025 MNaHCO: is used as eluent)'

iv. Spectrophotometry : The uv-visible spectral changes of
carbaryl before and after different time of irradiation u'as

monitored by a double beam Hitachi 2000

sPectroPhotometer.

RESULTS AND DISCUSSION
It is rvell established that many parameters are aft'ecting the

photocatalytic oxiclative degradation of pollLrtants (organic and inorganic) in

water gsing TiO2 semiconductor suspended particles as photosensitizer'').
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The parameters are:- the reactor design, Semiconductor particle size and

load, solr,rtion pH, the presence of oxygen or air, and the initial
concentration of the substrate (pollutant).

The optimum load of TiO2 added to achieve the hi-ehest rate of
photodegradation process (keeping all other parameters constant, e.g.pH'6.45, 

pirticle size 420 mesh,-iniiial carbaryl conc. 1.5 x 10-a mol/I) is

determined by monitoring the rate of photodegradation with value of TiO2

loading ranged from 0.5 to 0.6 gm/I. It w'as tbund that the highest carbaryl

photodegradation rate w'hen 4.0 gm/l of TiO: is r"rsed. This is considered the

optimum Ti02 load r.rsed ior all other photolysis experiments.
The photodegradation process is also aft-ected by the presence of

oxygen (or air) and the highest degradatiort rate \\'as obtained rvith oxygen

flow rate of l0 cm'/min. (all other experimental conditions u'ere kept

constant).
It vvas noted that the photooxidation process is completely

suppressed when the reaction cell is purged 'uvith argon or nitrogen gas.

This, of course, verifies the oxidation natlrre of the photocatal.vtic process.

The solution pH also altects the etficiency' of the photodegradation

process. Experiments shorv that when pH I'aries tiom 5 to 9 (phoshate

buffer) the optimlrm solution pH is 5.0. Hor.vever. rvhen carbaryl is

inadiatecl (initial conc. Is 1.5 x 10-a mol/l) usingthe optimumconditions,
the pH decreases from 6.45 to 5.1 after 2 hrs. irradiation at 25oC.

1. Identification of the photocatalytic products
In an attempt to identify the primarl' and finalphotolytic products of
carbaryl on anatase sttrface. several techniques u'ere used:

i.HPLC and TLC techniques:- Figure i shows the HPLC chromatogram of
carbary.l before irradiation. in u'hich the carbaryl peak appeared at retention

time of 5.1 min. Then after 30 min. irradiation the HPLC chromatogram

showed three new peaks appeared at retention tim-e (Rt) 1.6,2.8, and 6.1

min. (Fig.1). Authentic aqueous solution of I x l0-) mol/l o-naphthol r,vas

injected, the HPLC peak appeared at retention time of 6.0 min. and therefore

the peak appeared at-6.1 min. shorvn in tigur 1 could be attribr,rted to the cr-

naphthol as a primary'photoly'tic product of carbary'1. The other components

appeared at retention time of 1.6 and 1.8 min. n'ere not possible to assign,

but cor.rld be generalil said that they belong to the low'er molecular w'eight

species. Experiments shown that after 30 min. successive intervals of
irradiation the intensitl' of these peaks belong to carbar-vl and cr-naphthol

(Rt=5.1 and 6.1 min. respectively) gradually decrease. Fig.l also reveals

that the unidentified product appeared at Rt:1.6 min. is graduallf increases
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in intensity. The HPLC chromatogram of the photolltic mixture after 120

min. (Fig.l D) shows that the peak at Rt-1.6 min. starts todecrease in
intensity and after 360 min. the chromatogram shows only very weak

absorption peaks appeared in the Rt between 1.5 to 2.5 min.
Results shown in Fig. 1 clearly indicate that the carbaryl molecule

may be first photooxidized on TiO2 surface to cr-naphthol, and the latter is

further degraded by TiO2 photocatalyst to carboxylic acids and ultimately to
final mineralized acide. Most organic acids and other intermediates were

diffrcult to identify by HPLC undei the conditions employed(6).

Thin layer chromatographic technique rvas also employed to identify
the photolytic intermediate of carbarylin aqueous Ti02 suspension. Results

show that the Rf for carbaryl anC cr-naphthol compounds (before

illumination) is 0.68 and 0.70 respectively but after 60 min. irradiation the

solution becomes yellor,v in color and four spots cor"rld be detected in the

TLC plate. Two of these spots belong to the carbaryl and cr-naphthol while

the other new spots appeared at Rf 0.26 and 0.40 respectively. After 6 hr.

irradiation the solution becomes colorless and all TLC spots w'ere

disappeared. These results are in agreement with HPLC findings'
ii.UV-visible spectrophotometry:- The UV-visible spectrophotometry rvas

utilized to monitor the change in the UV-visible spectrum and conc. Of
carbaryl in aqueous solution during photolysis. Fig.2 shows the spectral

variation of carbaryl insecticide with different irradiation time. Fig.2

declares that the absorption maxima located at 280 and 230 nm are alr,val's

decreased in intensity r,vith inadiation time leading to practically no

absorption bands rvithin 200-400nm spectral region. It u'as observed that

after 60 min. irradiation the solution changes to yellow and this u'as

disappeared gradually after that. This is explained b1' the fact that the

primary photolytic product is a highly bond conjugated system (e.g. 1.4-

naphthaquinine, (yellow) produced from the primary prodr-rct a-naphthol

detectecl b1' HPLC experiments). The disappearance of the yellorv color

again is expected since this compound is simultaneousl,v photodegraded on

TiO2 surface or in the solution bulk. The change in absorbance at )':230 nm

(Fig.2) is utilized to monitor the change in the carbary'l conc. During

photolysis.
iii. Other analysis techniques:- In attempts to identity the final photolytic

prodr.rcts other experiments were adopted:- The solr-rtion pH was measttred

before ancl after 8 hr. irradiation. The pH valr-re was decreased from 6.45 to

5.1 (initial carbaryl conc. Is 1.5 x 10'r mol/L). This of cottrse suggests that

０
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acidity is increased due to the formation of HNo3 during the carbaryl
miniralization process

The conductivity of solution mixture was also measured before
(l3.5Ms) and after 8 hr. irradiation (38Ms) at 25oc. This could be explained
by the fact that all the netural organic substrate and photolytic intermidiates
are changed to highly ionic species, e.g. COj-2, NOt-, H*...etc. The
quantitative nitrate ion analysis using ion chromatographic technique show
that 24 ppm of No3- ion-is produced from 120 ppm carbaryl after piolonged
inadiation (30 hr. at 25oC). However, stoichiometric calculations show that
37 ppm of nitrate should be produced from 120 ppm carbaryl. This is about
64.8% of carbaryl is mineralized (calculated of the nitrogen as nitrate)
during this period of irradiation. one might sr,rggest the following
stoichiometric equation for the complete miniralization of carbaryl:-

cruHrrozN+1502 ----------* 12CO2+5H2O+HirtO3. .. .(l)

The carbon dioxide (i.e carbonate ions) r,vas also identified using
saturated barir.rm hydroxide solution. This solution gives a white precipitate
of barium carbonate when the photolyic solution is added to barium
lrydroxide reagent. Quantitative CO2 analysis show that a stoichiometric
conc. of Co2 would never achieve after 30 hr. irradiation, this might be
explained that some of organic acids (or aldehydes) are stable final
photolytic products (see Fig.1 E).

Apparent quantum yield and kinetic analysis
The quantum yield measLlrements are a Llsual practice in homogeneous
photochemical systems. But in heterogeneous (emulsion) photochemical
system, problems usually arise because of light scattering by the
photocatalyst particles. Therefore, the quantum yields are not determined in
most photocatalyst stidied, or in few cases are measured as apparent
(pseudo) quantum tield. However, Serpone(8)has reported the possibiiity of
determination of the true quantum tield in heterogeneous photocatalysis
system, by the calculation of the actual number of photons absorbed by the
surface of the photocatalys (using phenol as a atandard photooxidative
substrate on Tio: and a special reactor geometries and different light
sources).

In the present work, the apparent (or pseudo) quantrlm yield of the
photooxidation of carbaryl on TiO2 was measured according to the method
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suggested by Valladares and Bolton (e). It has been considered that the
incident light from medium pressure Hg-lamp is a quasi-monochromatic
beam of light centered on the 365 nm in mercury line. Because the
emmission bands of Hg-lamp below 365 nm (e.g. 313 and 343 nm) are

usually strongly absorbed by the pyrex window of the cell and the other
bands of 400 and 436 nm are not absorbed by anatase. So we consider the
light absorbed by carbaryl-TiO2 system is nearly monochromatic at 365 nm.

The avarage incident light intensity (l) which is 100% absorbed by
TiO2-carbaryl system, is determined by Hatchard and parker ('0) 

using
ferrioxalate actinometry method. The avarage value of several
measurements is 3.7x10-8 Einstein l-ls-l.lt has been found that the apparent

quantum yield (<p) in the present system is affected by three main
parameters:-TiO2loading, initial carbaryl conc., and the solution pH.

Table I shows the effect of TiO2 loading, initial carbaryl conc. And
pH on the value of the apparent quantum yield of photooxidative
degradation of carbaryl on TiO2 surface,

Table l: Apparent quantum yield of photo oxidative degradation of
‐Ti02 n svstern

Ti02
loading
gm/1

9(a) Initial carbaryl
conc. X10{M-l

CP(b) PH 9(C)

0.85 0 Ｏ
Ｏ
（
） 0.50 0.134 5 0.221

1.42 0
８う
、
υ 0.74 0.151 6 0.174

2.00 0 46 1.00 0.179 7 0.163

2.85 0 62 1.62 0.216
０
０ 0.125

3.42 0
う
、
ソ

句
′
′ 2.24 0.233 9 0.101

4.00 0 80
a

<p(u)measured at pH:6.45 and carbaryl conc. 1x10-u mol/l
g(b)measured at pH:6.45 and TiOz loading 4.0 gm/l

q(' ) measured at TiO2 loading of 4.0 gm/l and initial carbaryl conc.

mol/l
I xl0-a

Table I shows that the apparent quantum yield increases with
increasing TiO2 loading. This behavior might be explained by the fact that

more light is trapped by TiO2 particles with higher loading. Table I also

shows that the apparent quantum yield increases with increasing initial
carbaryl conc. Inihe range-between 5xl0-s 1o2.24x10-a mol/l. This increase

might be explained by the fact increaseing carbaryl conc., i.e. increasing
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carbaryl molecules, the amount of carbaryl molecules adsorbed on Tio2
surface increases and hence the amount of carbaryl decomposed is
increased, i^.e.. rate is increased. The effects were also obtained by Serpone
and et al (8) for the photoblaching of methylene blue on Tio2 surface. The
pH has usually a weak effect of the rate of photodegradation of organic
substrate on semiconductor surface in aqueous solution (ll'12). 

Sincethe
surface change band edge.^positions and the isoelectric point of Tio2 are
strongly affected by pH (r2); therefore, the rate of photodegradation of
carbaryl and accordingly the apparent quantum yield is expected to vary
with solution pH. If the charge of rio2 surface becomes more negative at
higher pH, and this leads to increase the rate of carbaryl adsorption, the
decrease of <p with increase of pH is understandabel.

It is recognized that the kinetic ofthe surface heterogeneous reaction
is complicatgd by many modes of degradation mechanism of the organic
substrate t6'7). In order to check whethir adsorption processofcarbar-yl on
Tioz surface will contribute to the photodecomposition process, the
Langmuir-Hinshelwood (L-H) equation was adopted. The rate of surface
photolysis reaction of substrate (r ) according to L-H equation is presented
by equation 2.

1/r=1/k+1/kKC。

When k is the reaction rate conc., K is the adsorption-desorption
equilibrium constant and Co is the initial carbaryl conc.
The reaction rate conc. (k) for the photodegradation of carbaryl was
determined spectrophotometrically at ),=280 nm. It was found that the
absorbace, i.e. carbaryl conc., is exponentially decreasing with irradiation
time indicating the first order reaction. So plot of in (At-Acr) versus reaction
time give a good straight line and from the slope of which the value of k is
deduced (At and Acr are the absorbance at irradiation time (t) and irradiation
time of ten half lives respectively). The value of k calculated is 4.54x10'ss-r
(when the initial carbaryl conc. Is 1.5x10-a mol/l, TiO2 loading 4gmll,
pH=6.45, oxygen flow rate is l0 ml/min. and temp. 298 K).

In order to calculate the K value we use the L-H equation (eq. 2) by
plotting the reciprocal of degradation rate (l/r) with reciprocal of the
different initial carbaryl conc. (l/Co). Figure 3 shows the straight-line
relationship between l/r versus l/Co. From the slop of this straight line the
adsorption constant (K) of carbaryl on TiO2 surface was determined and
equal to 0.0133 MM'1. The high value of the adsorption constant indicates
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propanil(3,4‐ dichloropropionanalide)“
)and thisis much lower for l,1,1-

trichloroethane and tetrachloroethane (6.2 x  10‐
4 and 7.2 x 10‐ 4ゝ

/1M「

lrcspect市ly)[11].ThiS wa, eXplained by the presence of electron

withdrawing substituent(CI)in the SatuFatCd aliphatic cOmpounds leads to

the、veak adsorption on Ti02 surface.

Therefore,the high value of K rさnects the importance of the direct

photocatalytic reaction on the adsorbed carbaryl rnolecule on the surface of

Ti02(besidC the oxidation of carbaryl by hydroxyl radical and other

oxidizing specics generated on Ti02 surfacelin the bulk of Solution).

2.Proposed reaction lnechanism

Rcport in literaturc reveal thatthe rnechanism ofthe photo― oxidative

l:「盤 糧 tぶfttP,¶∵ RCWllttadccompounほ
uch郎 鉗rね∝am

lce is often very dificult task and a

蹂 諜 鰊 蜃

織 ∴ 離 柵 強
aqueous mediunl in order to flnd a

柵」面嗣…揃鳳蔦器1鷲驚1As shoヽvn in the experirnental

kinetic  StudicS  that carbaryl is

蒲辮i卜偽[蔦灘融鶉ふcOmpletely diffcrent from that ofthe」

It is well established that hydroxyl radical(OH)and the Oxygen

anion radical(01)are flrst generatcd(adSOrbed)On Ti02 Surfacc due to the

reaction of the adsorbed water rnolecules、 vith the phOtOgenerated holes on

WЪ選:卵∬∬∬儒
e漢
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molecule:
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Ti° 2(htB)+H2° → Ti° 2+OH+H十
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… .(3)

…….(4)
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Ti° 2(ec3)+02→ Ti02+O:

°1+H2° ~)OOH+oH

O H tt Ti02(h↓
3)‐→Ti02+OH
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..(5)

. (6)

.. ..(7)

The direct oxidation of carbaryl molecule on the generated hole ofTioz can also occur but this is much less important than that of the

oxidation of Hzo t9 oH radicals, because the conc. of carbaryl adsorbed on
TiO2 surface is much less than H2O conc.

TiO2 (h;B)+ carbaryl +TiOz + (carbaryl l; - fu.ther products . ...(g)

The o]radical and its protonated form ioon ) subseqentry
dismutate to yield H2O2 or the peroxide anion. It has been shown that the
addition of Hzoz considerably enhances the rate of photodegradation, most
probably via the reaction(e).

TiO2(ece)+H2O2+TiO2+ OH+ g1-1 .....(9)
In the present work it was found that additionof2xl0-5mol/lof

Hzou to the reaction mixture, the percentage of photodegradation of carbaryl
is increased from 45Yo to 80% under the ,u.n. .*p.-rimental conditions.
(nintial carbaryl conc. I x l0{ mol /1, Tio2 load 4 gmll, and oxygen rate l0
ml/min. and pH=5). This result proves that the main oxidizinga-gent is the

o H radicals adsorbed on Tio2 surface or that generated in solution. The
following scheme might be suggested for the complete mineralization of
carbaryl on TiOz surface: 

... :

ocoNHcH3 o

^A 
EbHl o 

^A\-&/ ;- YY 
+:H:N=c-o (ro)

The methyl isocynate produced in equation 
'10 

might spontaneously
hydrolyzed in water to Coz and methyl amine under the conditions
employed. (The methyl amine in turn could directly decompose to No3'and
H2O on TiO2 surface).
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As a matter of fact that the mechanism of interaction of O U radical

with aromatic ring is still unknown. But the OH radical is the main

precursor or the initiator for the first step in ring opening process' However

reports in literature still reveal that the oxidative opening by OH.radical

o..u, at the TiOz surface or in the bulk of aqueous solution. The following

scheme might be suggested for the mineralization of oxynaphthaline radical

produced in equation (10):

The cr - hYdroxY naPhthol could

and para positions of the phenolic ring to

oH oH

oo +zo. Cry
OH

OH .…
… (11)

further aaa OU radical in the ortho

produce trihYdroxY naPhthaline'

(12)

OH
I

Z--l'\
+ H2o ut-/ +

一
．い ●

．
一

ギ
都Ｌ

」一「‐‐一川‐‐‐‐・はｉ‐‐‐‥漏柵旺一時』

‐い　　　　　　　　一

:(i

iri
!lr
iii_
;lil, lJ
jii\"nr-

-I
-t-.- 

-----lJ

Fl Frrc ( I )! lrl LC clrmd 5 logram 0f cirhn rrl soht I ion (,\) bclor! Itrololrrlt; (D) !t.r 3ontir , (C) .tlcr

60ili0.i (D).I!cr t2llmin,;0i) rfrcr 360mic lrrdlnllo!.

lniriol qrhnr)! conc.nlrx tion lt l.3x lo'mol,n, TiOr loldnr! lt 4 gmn ed orytd (low tltr l0nvnin. Thc EILC

otEiullt,j con(lili,,nr irc rrol,ilc llrntc Nethrtrol: rtilcr (65: 35rr'v); GolubD 23mi'l.6nr C'! atrd ur' rlctcclor

nt 2tlrnr.
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co,ccn.rxrion nr nscd rio! ,,,,,",,,".:l;;:"".'c 
or'(hc inirirr ca.b{,:l

Vy',:velength(nm.)
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Study of Some Physical Behaviors of Flakes Composites
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ABSTRACT
Physical properties(yOung modulcs,flcxural strength,shear stress)

and thermal conductivity 、vere  studied for llakcs compositcs compOsites

composed of Epoxy rcsin with(Cu and Fe)nakes fabricated with volumc

fraction 280/0. These specirnens 、vcre prcpared using hand lay up method.

Results sho、 ved that Fe flakes o、 vncd a higher rnechanical,propcny while

Cu flakes showcd a higher therrnal Conductivity.All results、 vere discussed.

INTRODUCTION
Any composite is a join oftwo materials or morc to produce a new

one 、vith properties diffcr fronl each. Bchaviors of any composites depcnds

on three factors:

1.Matrix.

2.Reinforcement.

3.Interface region.

There are many ftlnctions for each ofthese factorsithe polymeric

matrix   as example give a higher resistance to oxidation, corrosion and

、veathering  condition (l). It o、 vns a lo、ver density and lo、 vcr rnechanical

propelties in comparison with Reinforcement(2).The interaction between
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、
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flakes and matrix givcs a composite Of high mcchanical properties

depending lnainly on the aspect ratio(radius to thickness)ofa flake(3).

The bonding forccs between matrix and flakes were importantto

translate stresses and reduce the pu1l out Offlakes.

type offlakes and combination ofthese nakes in a way、 vhich give a

higher percentage of reinforcement per unit area v/in iFnprOVe the flnal

characteristics.SOme of flakes improve thellHal and electrical properties like

(Metd)nakes.whik glass and mた a nakes were used to reduce these
properties(4).

Reinforccment mechanism diffcrs in nakes compared with flbers,As

the stress transir in flakes through the interface regiOn in aH direction;so a

certain relation was deduced in calculating rnOdulus ofelasticity in flakes

composL_1+こ
η、

…(1)
Em l― ξηⅥ

昨編   0
Where Ec:Young modules forthe composite

Emi Young modules forthe matrix

Eド  Young inodules fbr the flakes

こ:Reinforcement factor depends on nakes f。 1111,distribution and

load condition (Beecher and Pada、 ve)gave an equation used to evaluate of

flakes composition:

Ec=V(MRF)+(1-VD Em
Vf:volume tract offlakes

MRF:modulus reduced factor(5)given be10w:

MRF=[上型
?型
生

]

U= α
[1妻Iギギ:1%

GM:shear modules ofthe matrix

a:Aspect Ratio(radius to thiclmess ratio)

AIso tensile strength can be invcstegated due to the relate

τ in=VF τ島(SRF)+Vmτ
′
m

つ

一

９う
、
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t'n.,: Tensile stress of the matrix

rru: ultimate flakes stress(6)

SRF: strength reduction factor given by equ:

l-tan huSRF= :1-sech u

Experimental Details:
Epoxy resin (Cy- 233) which is used as a good adhesin thwemoset

was used as a matrix with a modified Amine hardener: flakes of Iron Fe and

Copper Cu were used Table- l - gives some properties for the materials used'

The flakes were added to the matrix with volume fraction (Vf28%) in an

open hand lay up technique: then the mooulding was cured till 40.o to reach

a homogeneity: then specimens were cut dtte to standard (ASTM) and (lSO)'

table‐ 1-

,+olnts t.S *u, ur.d to .ualttate young modulus also.a hydraulic press

used to evaluate shear stress and flexural strength: lees disc technique was

I:話 t」 cふЛiitethe themd conducu宙 t/7,詢

RESULTS AND DISCUSSION
All the mechanical properties were done at various temperatttre (25co, 40oc,

55c").
BENDING TEST:-
(ASM-760) test was applied to the composites using equ:-

E- Mgt'
4815

where M: mas applied, L: Length of specimel. I momentof inertia, S:

elongation of the sPecimen.

E: Young Modulus (9)

material density
-,1

gm/cm'
Tensile

strensth Mpa
Service

Temp-Co

Thickness
mm

Average
radins mm

Epoxv resin 1.2 3800 70-80c'

Fe Flakes 7.8 8200 0.3s
０
０

Cu flakes
０
「
ノ

４ 5380 0.32
う
Ｄ
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Table‐ 2‐  shOwed the values Ofyoung rnOdulus fOr the compOsites:an values

へ        、vere reduced at higher temp. due tO the relaxation ofbOnds Occurin the

resin(10)flg.‐

Explains the relate bet、 veen yOung mOdulud vs temp. for the specilnens
used:‐

Table -2- olus of young modules

Mateerial Young mOdulus(Mpa)
25c° 40c° 55c°

Epoxy+Fe 3012 2918 2700
Epoxy+Cu 833 780 760*Flexural strength and shear str.ss *e

relation belor,r,:

F.S. = 3p:-

4br-
7n

,t shearstn
4bt

rvhen p: max. load applied. S: Deflection
b: width. t: thickness to sample

Table 3 illustrate values of flexural strenght and shear stress of material used
at different temperature. Also Figure 2 explain the change in these properties
with temperature

Table3:Values Of fl

*Also lees disc technique was used to estimate ,,,alues of th.r..l
conductiulc

Table 4 showed the values of thermal conductivity (k) also at different temp.
and it was used noticed that cu composite owned a higher value compared

394

: Values of flexural strength and shear stress
Material p→ F.s) 塾 ear ttress(Mpa)(χ )

25C° 40C° 55C° 25C° 40C° 55C°
Epoxl'-Fe 82.6 75.3 72.4 5.2 5.01 4.33
Epoxy+Cu 42.1 38.2 37.5 3.7 2.85 2.75
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with Fe composite as regarded to copper characteristics, Figure 3 explains

these values

From all these values of Mechanical and thermal ploperties. We can notice

that temperture affected all results due to the relaxation of interface bonding

between flakes and epoxy resin

CONCLUSION
Mechanical properties wer improved with Fe flakes compared with

Cu flakes composites. Mechanicla properties decreased with increasing

temp. Thermal conductivity \\'as increased with increasing temp.

節

|=競 :コ

鷹

|

2童 |

Fig(l)

窺
　

　

勁

Table 4: Values of thermai conducti k(VV/m.c

Material 25C° 40C° 55C°

Epoxy+Fe 0.241 0.263 0.301

ppsxy+Cu 0.911 0.992 1.562

395
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ABSTRACT
Cobalt(II), nickel(H)and copper(H)COmplexes with BL‐ H2

(BenZOinlidene Leucine)of gencral formula [M(BL‐
H2)2]C12 and

K2[M(BL)2](WhCre M=co,Ni and Cu,BL― H2and BL are the neutral and

dibasic forms of the ligands)have becn prepared by the rcaction of metal

chioride 、vith the ligand derived irorn the reaction of benzoin and L― leucine

in netltral and basic rnedia,、
・hile the neutral conlplex of cobalt(II)COuld nOt

be isolated due to lcss Stability.The complexesヽ vere characterizcd by thcir

elcmental analysis, IR spcctra,Inagnetic behaviour,nlolar conductance and

TLC nleasurenlents.The complexes exhibit l:2 metall ligand stiochiometlγ
.

Furthernlorc, the complexes are found to bc bi01ogically active as
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demonstrated by antibacterial screening against seven human pathogenic
bacterial strains. It has been found that the five prepared complexe, ur. *or.
effective antibacterial agents than the ligand.

INTRODUCTION

Schiff bases and their complexes have receivecl renewed attention in
recent years because of their proven antitumor and antimicrobial activities
(Rao and Mitta. 1978, Shrivastara. et al., 19g6. Sallomi. and Al-Tayy, lggg).
They are knovvn to exhibit a r,r'ide variety of pharmacological prop.rti.s su.h
as antiflammatory. antimalarial. antithelmentic activitl'. hypoteniive actions,
anticonvlrlsant activity (Mitta and Sin_ehal. 19g6. yin, et al., 197g,
Aminabbavi, et al.. 1986. Sheet. 1992; Dash and Mahapatra, 19g3, Dhawan
and Veena, 1981 ; Shady et al.. 1989).

In the present study new Schiff base metal complexes have been
synthesized and characterized uith different methods, to throw more light
on their structure and geometr)'. The bacteriostatic activity of these
compounds was evaluated against selected strains of bacteria.

EXPERIMENTAL

All chemicals used u.ere A. R. grade

Synthesis of the ligand:

The Schiff base ligand \\'as prepared from the condensation of
benzoin (0.01 mole) with L-leucine (0.0i mole) in absolute ethanol
according.to the standard method. (Shukla. et al., l9g3)

H
I

Ph~:画 ~Ph

|

♀H~CH2~CH~lCH3｀

HO/C=°

Figure (1)

SYNTHESIS OF THE COMPLEXES:

The conlplcxes 、vere prepared b)・  lllixing an ethanolic sOlution Of
mctal(II)ch10ride with etllanolic solutiOn ofthe ligand in l:2 molar ratio.

The mixturc was treated in difR〕 rent wavs:

400
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1- The mixture was reflLlxed on a waterbath for an hottr at 58 oC, then

cooled and the precipitatecl complexes were filtered off, washed with

cold ethanol and dried. But we could not isolated complex for cobalt

(ll) in neutral media.

2- The mixture was treated with ethanolic potassium hydroxide soh'rtion

until complete precipitation of the complexes. The precipitated

complexes were left to stand to settle for about 25 min., then fiitered

off, washed with ethanol, ether and dried.

Physiochemical measurements

The complexes were analyzed for cHN using I 106 CE

microanalyzer. conductivity bridge for 10-3 M solutioninDMF' Infrared

spectra were recorded on Pye-Unicam SP-1100 spectrophotometer(400-

4000)-r cm as KBr discs.

BIOLOGICAL STUDY

Screening for antibacterial activity

The bacteriostatic properties of the ligand and their complexes were

studied b1, the usual disi diftusion method (Prescott, et a1., 1994)' against a

variety of medicinally important gram positiye Staphylococcus aureas'

streptococcus pt,ogenes, Bacillus subtillis and gram negative Eshcterichiu

coti pseurtonronoi aeruginosa, Proteus vulgaris and Sulomenllu $phi' ln

this merhod Nutrient agai plates were seeded rvith 0.1 ml of the broth

culture of the tested *i.roorgurism (containing (10)8 cells /ml, filter paper

discs w'ere impregnated with the tested materials r'vere placed on the surface

of seeded N. agar plates, the plates rvere incttbated at 37"C for 24hr, the

zone of inhibition *... ,n.urured for the determination of MIC, diff'erent

conc. of the tested materiai r,vere used, the highest dilution which inhibits

gro\ th were recorded'

RESULTS AND DISCUSSION

Thenewcobalt(II)'nickel(Ii)anclcopper(II)complexesof
benzoinlidene glycine were prepared according to the follon'ing two

equations:

MC12+2BL― H2→ [M(BL― H2)2]C12

401
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MCl2+2BL-H2+4KOH-+K2[M(BL)2]+2KCl+4H2O .....Type II

- where.M=co, Ni and cu, BL-H2, BL are the neutral and the dibasic
forms of the ligand, respectively as indicated above equations.

cationic (Type I) and aniomic (Type II) species were obtained from
neutral and alkaline solutions, respectively. The microanalytical data (Table
I) of the complexes are in good agreement with the given formulations and
show that all the complexes contain l:2 metal to ligand stiochiometry. The
complexes are air stable at room temperature, but they decompose without
melting above 250 oc. Both types of the complexes are slightly soluble in
methanol and ethanor. b,t they are soruble in our and DMSo and their
conductance (Table l) in DMF incricate l:2 electroly,tes for all of them:

The coordination sites of the li_eand was inferred by infrared
spectroscopv, which considered a useful technique for probing the structureof SchifTbase comprexes. The infrared data of the ligani and ii's complexes
are ,eiven in (Table.2). For type I complexes, [M1BL-n:):]clz, the streiching
and deformation r,,ibrations of oH groups are shifted to iorver frequency oi
about 100-130 and 30-40 cm'', respectii,ely, suggesting the involvement of
alcohol hydroxyl in coordination through theii atomsl The observation ofv(c-o) band at lower frequency by 30-40 cm-r and it's splitti,g into tr,vo
peaks (due to ) r,vas considered to be further sr.rpport for the
coordinate of alcohol groups without deprotonation (Fig l) asobserved in
sinrilar complexes (Sallomi and Al-Shaheen , l9g4).ttre snirting of v(c=N)
band to lower values bv 25-30 cm-I. Indicates the participalion of the
azornethine nitrogen ato.r in bonding (patton et al., l9z9; sullorni and Al_
Shaheen, 1998). For complexes were formed in basic solution, the
disapperance of OH- stretching and deformation bands indicates the actionof the ligand in their dibasic forms. This coordination *.as confirmed by the
ne-eati'e shifi of the v(c-o) band by 30-35 cm-,. The coordination of
carboxl'l group of amino acid leucine r.vas found to be as unidentale since
the as1'mmetrical and svmrnetrical stretehin,e vibrations l,o, and vro.p appearat 1625 and 1385 cnr-' respectivery Q.,lakamoto, r qs:). The chloro
complexes exhibit bands in the ran-se 2g0-290 cm-r and are assigned to the
stretching frequency of coordinated chloride ions (Nakamoto, lggg). In both
ll'pes. nerv bands are noticed in the infrared spectra at 440-450, 4g0-4g5 cm-I and assigned to stretching modes of M-N and M-o. respectively (Lal
Keenrli. et al., l98l; Khokhar et al., 1992).
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The magnetic moment value of cobalt (ll) complex 4.96 B.M. was in

conformity with octahedral configr.rration (Larkrvorthy et al., 1968). The

magnetic moment value of the copper (ll) complexes were in the range 1.74-

L78 B.M., indicating the presence of one unparied electron, and these

results are in agreement with the structural information available through the

efforts of many workers (Kim et al.,1966). The magnetic moment of the

nickel (ll) complexes were 2.91-2.948 M. suggesting an octahedral

arrangement (Figgis, 197 6).

Based on the various physicochemical and Spectral studies, the

structures shown in (Fig 2) has been proposed for allthe complexes, in

which the ligand acts as dibasic tridentate in t1'pe II, while it acts as neutral

tridentate in neutral media (t,vpe I). giving six coordination numbers of both

types.

Antibacterial agents are known to affect the celi in avariety of rval's,

one such mode being the binding of the sulfhy'dryl grollps of the cell

enz.vmes (Good man and Gilman , 1965) . Numerous experiments were done

to determine the antimicrobial influence of the resulting complexes prepared

from the parent ligand as u'ell as the ligand itself , complexes (2) and (a)

showed antimicrobial activitl' against most of the microorganism studied,

complex (6) showed a significant antimicrobial activitl' against all gram

negative bacteria and moderate activity against most of the gram positive

bacteria As heavy metal ions preferentialll'bind to - SH groups of the cell

enzyme more Strongly , it is logical to assume that the complexes screened

are muolved in competitive equilibria involving the - SH groLlp of the cell

enzyme so we conclucled that all complexes (2-6) , aquire a good biological

acti\,'ity'compared r,vith the ligand (l) as shou'n in (table (3)) .

Potassium complexes (4 , 5 , 6) acqr.rire a good biological effect

against mostly gram negative microorganisms uhile the nicked and copper

complexes (2 & 3) acquire similar activit,v against both gram positive &

negative microorganism compared with the parent ligand. If this r'r'ere the

.ur. , the complexes which are expected to bind to the - SH group of the cell

enz)'mes more strongly than the nitrogen donor atom shollld have lower

MIC values (table 4) than complexes (table 3) consequentll', these

observation are consistent with that were obsen"ed by manl lvorkers (lrving

and Williams , 1948 , Nadir a and Singh, 1988), On the basis of the above

403
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studies, it may be inferred that poor bacterostatic properties of the ligand
may be significantly enhanced on complexation with u rltul ion.

へ
　
・

ⅣI=Co,Niand Cu

Cationic Complexes

Figure (2) : BLH2 and BL-r Complexes

ヽ
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Table 1: Analyical and Some Physical Data of the Ligand & its Complexes:

Compound \o.
A、lohm‐

1.

cn12.n10「
|

in Dヽ I「

RF
)lagnetic
.\loment
'8.]t.

Anahsis Found(cllc.) %

C H ヽ

l‐ BL‐ H2 8130

(8135)

768
779)

469

(474)

2‐ [Ni(BL‐

H2)21CL

6599
(6669)

637(639) 387
(389)

3‐ ICtl(BL

H2)'lC12

6613

(6625)

628(634) 357
(366)

4‐

K2「CO(BL)2

6034
(6045)

517(528) 350
(352)

5- K2[Ni(BL)r] 6054
(6047)

517(529) 353
(352)

6‐

K2「 Cti(BL)2

6033

(6045)

517(528) 348
(352)

Rp* : Retention factor, Solvent (Butanol : acetic acid : pyricline: water )

( 5 :5:1:4)
Table 2: Important IR spectral data (cm-l)

S=sensitive=Zone diaineter not more than 6 nllll less tllan contl・ ol

MS=Moderately sensitive zone diameter of(6‐ 12)nlm leSS than control

R=Resistant(zOne diaineter of 12 mm orless than control)

Compound
No.

VC=N VC O Vヽ l CI

l 3500

2

3 3550 1205

4

D 1170

6

Table 3:Antibacterial Activitv ofthe ligand and its Complexcs

Compou
nd No.

S
α′
`′

′′
`S

S
p.ο g′″●

●６〃

ａ
昴

E
εO″

λ

α″rr.・″,οsaS

Pr.

vulgaris

S

IP/1′

l R R

つ S S S

MS S

4 S S S

5 MS lヽS S S

6 R MS S S S

7 S iヽ4S MS S
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Table 4:Minimum lnhibitory Concentration(μ g/ml)Ofthe Ligand and lts

Ⅳretal complexes
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aurcus

S

pyOgenes

B

subt‖ lis

E.

CO‖

Ps.

auriginoscs

Pr.

vulgaris

S

typhi

1

2

3

4 125

) 125

6 125
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Synthesis and characterization of 2r2'-bipyridyl complex of
dioxo-rhenium (V)

Shaimma Abdul-Sattar, M.M. Musiafa, M. Al-Joboori, H'N' Ahmed

Chemistry department, Iraqi Atomic Energy Commission

i_dLill
c is- [ReO2C l(bipy)(m-tolunitrile)] a-,:J I ir+-il+'+^lt (bipy)'i.- ---t-

r3'+3,1r +;Jji arl-S Trioxochloro(2,2'-bipyridyl) rhenium VII ilcu^ pui g'

' i-Jl L€s-,i.g;1;.j;i-tll jl I u. &lJl J+JIJ m-tolunitrile s\-S;!1, cr.+rhll '*rr"

+Jl ci-yl i_*lJJ ;l ,--irGY! , (u.v : I.R) + ilu^lt a,iJ.ll 6JUl el.rii-l-l

.(uoco) 60-d.,li-9SJl J' . elrsLl,:6,*+-il Ji-l +U'lYl

ABSTRACT
Therhenium(V)bipyridyl(bpy)complex(Reo2C1(bpy)(m-tolu-

nitrile) have been prepared b/ the reaction of [ReO3Cl(bipy)] in presence of

tolune aS a solvent. This reaction was carried at nitrogen atmosphere,

different spectroscopic method as I.R. and U.V. was eluciated to

characterize this compound. Also to study y effect towards compound.

INTRODUCTION
After the discovery of rhenium rn1925,the initialburst of research to the

study of its chemistry stagnated in nineteen fortiest'i, oLlrinterestscame

from the importance of rhenium chemistry as a radiopharmaceuticals

compound in nuclear medicinet2l.

Recently, we reported the synthesis of a new class of octahedral

rhenium of complexes containing rhenium III - nitrogen multibondstsl'

In the work presented have the synthesis of complex containing

dioxo-rhenium in cii arrangement from the starting material Trioxochloro

(2,2' -biypyridyl) rhenium VII [ReO3Cl(bpy)]'

EXPERIMENTAL
Materials

All reagents used were obtained from commercial sources and used

as received. [ReO3Cl(bpy)] was prepared by literature methodtal. The
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preparation of[Re02CI(bpy)(m_tOlunitrile)]waS perfolllled under nitrOgen

atinosphere.

ⅣIeasurements

I.R.were recorded as KBr discs using Perkin― Elmer 1330 1R
spectrophotometer, U.V‐ vis. Spectra were recOrded in solutiOn using l cm

with silica using Shimadzu UV_160 A UV‐ vis.spectrophotOmeter.G―
ilTadiatiOn was carried out using a 60co source type 220,Canadian Origin.

PreparatiOn

cz∬:lrTttliOttI署1」蹴;LTsII∬品と11出競

需稿
el隠

串耀糖蹴∬∵
ddr鵠電器ltr詰器::
he cOmpound was recrystallised from

CH2C12/n‐ hexane and dried under vacuum yiclded O.1l gm(92%)Ofthe
requlred cOmpound.

RESULTS AND DISCUssloN

n判=L色脱 出 蹂 』鳳 」ig譜1電=j寧 龍爛 奪配 翻 i慇距
(HD)by reaction OxOtrihalogen bis(triphenyl phosphine)rhenium v,where
ha10gen X=Cl and Br with ligand OPD and HD tO f0111l dioxO rhenium in

lili:irrangement Of trans‐
[(O)2Re(OPD)2]X and trans‐ [(0)2Re(HD)2]X

Treatment Of trioxOchloro(2,2｀ ‐bipyridyl)rhenium vH with m_
tolunitrile gave cis_[(○ )2Re(bipy)(m_tOlunitrile)cl]in 92%yield in cis_
arrangement. This compound is stable in the solid and in sOlutiOn,and non¨

electrolyte in D卜 4F。 「Fhe product 、vas isolated as green‐ ye110w crystallinc
solids and characteHzed by elementd andy」 s and i‐ r spectrd data(Table

:j]J)Illtefllt」 [i』【]1 肝 illtillndSh°

v`s no band in the range(2000‐

r hand the stOry band at Ca.1430 cnl‐ 1

was attributed for theソ(C=N),such a shift t0 10wcr wave lcngth is a rc―
distribution the electrons frorn the metal tO the ligand orbitals[5],f。

111ling π_

鮒 鯖 考::部
P鼎
計 謂 1柵

h° 叩ド鉗帥°あЮⅢ On hnd誠 %9
to streatching vibration for rhenium

dioxO cOre in cis‐arrangcment, In the U.V._ spectra the complex exhibit

several bands at Ca 348, 316 nm due to the ligand charge transfer
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respectively, while the absorption at range 627 nm is attributed for d-d

transition (Laport forbidden), also to study the stabilityof complexhave

been examined towards y-irradiation. The complex showed high stability \
and no change in m.p, I.R and U.V-Vis spectra was observed. Fig. ( )

displays the linear relationship between the radiation time and the

absorbance at )"nlax (627 nm).

Table-1 Ph cal rties of「 ReO 1 m-tolunitrile

Colour
M.P
cc)

Elemental Analysis (Theoreticals)

C H N
green-vellow 349 10.3 (4r.0r 2.84 7.97

41.00 2.83
４
υ
０
０

つ
′

itrile) and their compound

Lt : m-tolunitrile , M: Reo3cl(bipy).
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Table (2)in iared alrsorption of lieand L' (m-tolunitrile) and thetr com
\o. Compond ツ(C=｀

ヽ

一
　

ｒｍ

Ｃ

ｈ

ツ＜

Ｈ

ν(Re=0
)

v-tra ns

(Ph:P-Re-pph:)
Additional peak

L 2222 780 3030(c-H).,* 2800(c-Lriph
1585(C=C).,,,,

M 720 915,8

85

1600(c=c) 3030(c-H)u.n
r440(c:N)

IReO,Cl(bip
))L'l

1430 710 ９

０

１

６

l5e0(c=c) 1460(c:N) 1025

v(Re-N)
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EXPERIMENTAL AND MATERIALS
Solvents such as 1.4-Dioxane and methylene chloride used for

the photolytic experiments, were of analar quality, and r,vere purified and
vigorously dried before use by conventional methods(s)
9,10 phenathrene quinone (6)

' 9,10- phenanthrene quinone was prepared from dihydro
phenanthrene according to the method described by hazard(6)

- 9,10 -phenanthrene epoxide
To vigously stirred solution ofsodium hypochlorite (250 mol, 1.4

mol) and benzyl triethyl ammonium chloride (0.57 gm, 0.000252 mol),
the pH was brought to (8.5 -9) by adding concentrated hydrochloric
acid. Two reagents, one \\.as hydrogen peroxide (50 ml, 30%), in 100

mol methylene chloride ',r'ere added dropw'ise from two separating
funnels. The reaction mirtures rvas stirred for 48 hr., and the temperature
was maintained at 5- 1OCo. The organic layer was separated, u'ashed four
times with cooled u'ater (-l00ml), and dried over auhydrous potassium

carbonate. The drying agent \\,as removed b1'filtration, and the solvent
by rotary evaporation .The crude product were recrystallized from
methylene choloride- pentane (1:1) to give colorless, crystalline epoxide.
yield79oh,m.p. 105-107C (1it: 104-105c) 

(7) 
.

Techinque
All photo chemical erperiments were carried or-rt in a pyrex or

quartz reaction vessel. A t1'pical procedure for photolo.ltic experiments
was as follorvs : A total volume of (i0 ml) of dicholoromethane solution
of phenanathrene (2.0 mol ) and a suitable reagents (0.01, mol) w'as

placed in the reaction vessel at 25C ri'ith oxygen (or nitrogen)bein,e

bubbeled through capilar-r' tube. irradiation for different times with a
medium pressLlre 150 u,att mercrrry lamps (ph1'ari'e type) of spectral lines

range, (250-500 nm).
Products and puritl. u'ere determine b1'tlc silica gel sheets, and

eiher u.v light or iodine vapoLlr was used to r.isiualize the spots infrared
spectra were recorded on ap1'e unicam sp-3-100 infrared spectrophoto

meter as potassium bromide discs.

A Hitachi u-2000 ur'-r'isible double- bearn spectrophotometer

vvas emplo1'ed to measltre the spectral changed during irradiation
experiments.

Elemental anal1'sis r.neasurements of C.H were obtained using.

Elemental Analyzer carlo -Erba I 106.
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Synthesis and reaction study ofsome phenathrene

derivatives

Ramzie.R.Al… Ani,Fo Ⅳl.Saed,Ⅳl.Ⅳlohmoud
Chemistw Department,College of Science,University of

Ⅳlustansiriha,Baghdad,Iraq。

ABSTRACT
10‐phcnan  threnequinone undergoes photo‐ rearrangement tO

9.10-dihydro, 9,10‐ epoxy phenanthrene, Thc I.R.  and U.V.‐ visible
spectral observation indicates that thc prirnarly phOtOlysis steps is the

cleavage ofthe C‐O bond.According to the experirnental result obtaincd,

a rnechanisrn ofthe photo rearrangement was,proposed.The mechanism

of the rearrangement fonoⅥ /s different routes depending on the solvent,

the oxidizing agent, and other rcaction conditions,this phOtOlysis lead

the reaction to produce two new products, 2(1,10)Dioxano)9(9.10)

dihydro.Phenanthcme)ether,and 6(2,3,4,5‐ dibemzo―xepino)一β_

ethoxy ethyle ether,

INTRODUCTION
Thc photochernistry ofrnonocyclic arene oxide has been studicd

extensivcly during the lastt、 vo dccades,(l)and is、 ″en documented,but
little quantitative data are  availablc for polycylic arenes .Recently

attention is bcing paid to such system  because of its bio10gical

irnportance. 
´
「 he evidence, ho、 v ever, is gro、 ving that,polycyclic arene

町
d孔
∫
rl出
∫
ngIWiT』
棚)留胤蹴棚 1:rtte∬

aromadc五ng by hypcrcottucadVe and hducuve effect,the stereo
cherllist=y of polycyclic arene oxides is dreamy, the epoxide ring is

ne、vly perdinducular to the aromatic rings fl・ orn investigation by a

Dreiding model.This may cause an extensive cottuCation bctween the

π‐Bond and the C― O,σ―bonds.

An early attempt by shuda and okamato(3.4)gaVe evidence that

the photolysis stlld)・ of phcnanthrene cpoxide in rnethylene chloride、 vas

、'ave length depcndent,and the predorninant product、 vas 9-phenan throl

scheme(1).These situations promoted us to synthesize 9,10‐ phenan
threne, and 9,10 -phenarhrene  epoxide the photolysis of polycyclic

aromatic hydrocarbone stirnulated intcrcst in compounds ofthis kind to

obtain ftlrther infornlation about their chcrnical behavior.
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layer analysis of aligute of the photolysis mixtttre obtained from epoxide

at low conversion indicates that xepin is primarl' photo-product as a

result of rearrangement of epoxide.

The formation of the oxepine. is reasonabll' explained by an

electrolilic ring opening of a realranged epoxide(1), which is athermal

reaction ang gains ahigh aromatic stability.
According to the experimental result, obtain two routes to the

intervening epoxide are possible. If the realrangement is concerted,

sigmatropic reaction with inversion of the reaction cellter (oxygen) is

photo chemically allowed.
A stepwise mechanism for the photo conversion in to the epoxide

may be written involvin-e intial homolysis of the c-o bond to give the

diradical or dipole. Which ntal' attract the aromatic ring thermally to

form the epoxides. Both mechanism lead produce the epoxide, the first

concerted mechanism Seems nlore attractive due to the more stable

conjugate S)'StemS, and in tum the photo chemical rearrangement l0 9-

hc cl f c-o bond scheme (4)

l.tO pt.nutftrene epoxide (2t 9.10 - phenthrene quinione, (3) 9'10 -
phenanthrene diol, (4) 2.3.4.5- diabenzo-oxepino) - B- ethoxy eth)l

ether, (5), 2(1.4-Dioxano) 9-(9.1 9- dihyotro phenatfiro) ether.

Table -1- Results of irradiation of phenanthrene qttinone in different

sovents

Tabte -2. U.V. ,'isibte spectra tor compound (4). (5) in hexane

nanthrol seems to invo ve tllc c ears o c‐ o bOnctsCheme t4).
Sample Solr ent Time

(h)

(2) (4)
一
Ｄ

l n-hexane 4 10 10
つ

一

CCl↓ 40

, Benzene 70 ヽ
，

´

4 Dieth-vl ether l

5 Acetone ′ 101 80 Traces Traces

6 Dmso |

7 1.4-Dioxane

Compound m.p.c i\lar.(n.m) )lax.ll-'cm NIar. nm Mar. M-'cm

4 68‐ 70 2855   1     1431 145

ヽ 92‐ 94 4145         522 371.5

3585        471

Table -3 C.H. analvsis of compor'rnds (a).

Compound I ivtp.(.)
蹴i‖‖il l Cr緯留:露

ed Httllよ
ばll呈

4      1  68‐70 c,*tt,o, l lo.ll(76,05) 7.49(7.04)

5      1  92‐ 94 c "H.,q.T-69(76 -59) .____ r.8!(e.i8).
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RESULTS AND DISCUSSION
The irradiation of 9.10 phenanthere quinone splution (2x10-3 M)in different solvents, and conditions was produce four components,

which lvas separated from the irradiation solution (table-l-) 6y using
co I umn chromato_uraphy.

Irradiation in different solvent mostly produced the diol adduct.
epoxide phenanthene, and traces of unidentified products(8) . During the
irradiation. The absorption band in the region (39g nm)(related to the
carbonl'l grolrps ) u'as disappeared and ultimately is repla.La uy another
three bands at 313.341, and 356 nm. The absorbance are due to l5% of
phenanthrene eposide, in addition to l5 % of the starting material and
many other products .

The irradiation of phenanthrene quinone in dry 1,4-Dioxane as a
solvent give the best result. Isolation of the products from inadiated
mixture 'uvas achier.ed by'alaminium oxide column chromatography with
chlorofomr- hexane (3:2) as eluent and subsequent purilrcation was
accomplished by recr1,'stallization l8 %, of the epoxide was separatable
as phenanthrene epoxide (1) . and 12oh of unreacted quinone in addition
to another two neu product. the first one is 26 yo of 6, (2,3.4,5-dibenzo-
oxepene)- (B- ethoxrethl'le) ether separated as,uvhite crl.stal (m.p.6g-
70c) The second ne*'product was identified as 32% of ;i1i.+-oio.rane;
9(0.10- dihydro phenanthrene ether] ''' [ *.p. 92.gqi) spectroscopy
results (table 1.2.3.4). scheme (l).

chemical rest. for hydroxyl , and carbony'l groups and
spectroscopic resr,rlts *'ere used to identifl' the structural formulas of
compound (-1) and 1-.1.

A prer,'ious photo chemical study' of the quinone shorvs different
result bv using difterent conditions repofts. that the reaction products ,
w'as the epoxide (2) dihldro epoxide.

These resuhs \\'ere explained b1' mechanism involving the
addition of oxygen to triplet diketone to give an acylperoxy radical,
which is an epoxidizing species. The same is true for the epoxide
formed in the x- diketons as minor reaction process. chieftly by ilay of
acyl peroxy' radical. accompanying the epoxidation with peroxl,acid
produced concomitantll' . scheme -2-
Inradiation of phenathrene epoxide, following degassin-e the photo
chemical mixture b1' nr.rtro,een pr,rriging in benzene at254 nm inducate
that the major product isolated (20%) ',r'as 2,3,4.5- dibenzoxepine. Thin
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Table +- U.V. r'isible spectra for comound (4) ,(5) in hexan 1lxl0-3 M).
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U.V. visible spectra
Com pound 卜Ip.(c° ) Before radiation efter .aAiation

jVIax. nm Mar.
L/mpl.cm

jVIax.nm Max.
L/mol.cm

4 68‐ 70 247.5

372.0

253.5

379.5
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ABSTRACT

A case control study was conducted in Basrah at the period from
November 1997 through may 1998. Five hundred and seven (507) individuals
\\'ere included in this study and divided into two groups. The first group
comprised persons suspected to have typhoid fever and the second group
comprised the control S. Blood, stool and urine samples were
collected from the first group. Blood samples were collected from
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the second group.
Blood samples were undergone bacteriological examination

and haematological profile while stool and urine samples were
underwent bacteriological examination only.This study revealed
that; there was an association between typhoid fever and Hbs gen
frequency. This association was statistically significant. The Hbs
gen considered as an important risk factor for infection and
severity of infection with typhoid fever.

INTRODUCTION
Infectious complication of sickle cell disease are the maj or

causes of morbidity and mortality (Embury. 1996), the most
infectious complication require hospitalization and the most
frequent causes of death at all ages (Wintrobe et al., l98l).

The pathophysiologic bases for increased susceptibility to
aggressive infection is due to loss of splenic function (Falter er
al., 1973, Johnston, 1974). Recurrent perivasicular haemorrhage
and infection reduce the organ to nothing more than a small
sidrofibrotic vestaglre (Al-Awamy 1987). In the absence of
splenic function; blood borne particulate antigens fail to elicit an
an expected antigenic response (Schwatrs and Paerson 1972); and
challenge *'ith Streptococsus pneLtntoniae is not followed by
expected generation of pneumococcal opsonins (Schukind et al.
1976). serum opsonization activity to Streptococcus pneumoniae
and Salmoniella typhimurium are dificeint (Winklestien and
Darckman 1968; Hand and King 1978); serum IgM is decreased
(Gavirils er al. 1974); the alternative pathw'ay of complement
actii'ation is deficient (Johnston et al. 1973: Rossen 1973; Hand
and King 1978; Corry et al.l979); phagocytosis promoting peptide
(tuftsine) is deficient (Constanopolous et al. 1972), the third and
fourth components of complement are decreased (Hand and King
1978); neutrophil and macrophages activity is impaired (Powars
r97 s).
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MATERIALS
1- Patients and control grouPs

A- Patients grouP: This grouP

with suspected typhoid fever according
Blood, stool and urine samPles were

and those attending outpatients for

Vol. 12, No. (6),2001

AND METHODS

comprized (419) Patients
to clinical manifestation.

collected from in-Patients
culture, serologY and

Haemolysis also increase the susceptibility to salmonellae

and other organisms possibly by making iron available for

bacterial metabolism (Barret-conner 1971) and finally there are

some evidence to diminish cell mediated immunity which could

contribute to the susceptibility for viral infection (Powars 1975)'

-

haematolo gical examination.
B- Control group: This group comprised (2.61).

asymptomatic individials. Blood samples for haematological

examination were collected from nurseries, primary and secondary

school pupils. The criteria of study population summarized in

table 1.
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Table(1)

Typhoid
positive

(246)

According to culture result
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2- Laboratory examination.
A-Bacteriolo gical examination.
1. Culture:

Blood samples were cultured immediately in Brain-heart
infusion (BBL) and incubated at 37oc for 24 hours then
subcultured on MacConkey a-qar (Difco); Salmonella-Shigella
(SS) agar (Mast); Brilliant green agar (Scott) and Bismuth sulfite
agar (Scott).

Stool samples were cultured immediately in Tetrathionate
broth (Difco) and incubated at 37oc for 24 hours then subcultured
on selective media previously mentioned.

Urine samples were centrifuged and the sediments were
cultured on selective media previously mentioned.
2. Biochemical tests:

The following biochemical tests were done according to
procedures described by Fingold and Baron 1986 to identify
Salmonella typhi.

1- Triple su,qer iron agar test (Difco).
2- Lysine decarboxylation test (Defco).
3- Urease test (Defco).
4- Citrate utilization tets (Defco).
5- Methyle red - Vogus proskauer test (Defco).
6- Catalase test.
7 - Oxidase test.
8- Indol formation test.

3. Serological tests:
Slide agglutination test r.rsing Salmonella polyvalent

agglutinating sera then Salmonellct typhi monovalent agglutinating
r.* (Wellcome) as a final identification method for Salmonella
ryphi.
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B- Haematological examination:
l - Sickling test:
Sodium metabisulfate ( lYo) as a

just before use; a drop mixed with
sealed preparation incubated al 37oc
Mubsed, 1996).

S.S. Bokr und R.K. Muhsen

reducing agent was prepared
drop of blood on slide and

for two hours (Maile, 1972;

2- Haemoglobine electrophoresis:
It was done to blood samples that gave positive result for

sickling test to determine the type of haemoglobinopathy. It was
carried on cellulose acetate membrane (2_5 x 7 mm) in an alkaline
buffer (pH=8.9) with voltage of 250 volt and current of 5 Am for
60 minutes; the strips stained with ponceau S in tetrachlor acetic
acid and washed with 7oh acetic. An HbAS control was combined
in each run (Difco and Lewis 1984).

RESULT AND DISCUSSION
1- Isolation of salmonella typhi from different speciments (Table
2).

Typhoid fever \\'as diagnosed in 246 out of 416 suspected
cases. The diagnosis of typhoid fever based on isolation of
salmonella typhi from blood, stool or urine samples. Blood
ctrlture was positive in 207 cases (42%); stoll cultured \.\,as
positive in 137 casess (32%) and urine culture u-as positive in 23
$0a%); 98 cases ga'e positive results for both blood and stool
cultures were 8-l% and 56% respectively.
2- Association betr,r'een typhoid fever and Hbs gen frequency (Table
3).

Hbs gen frequency lvas calculated accordin_s to the following
formula:

(No. of SS patients X 2) + (As patients)
Hbs gen frequency =

(No of total patients X 2)
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There was an association between typhoid fever and Hbs
gen frequency (odd ratio = 1.9) and this association was

patients with sickle cell disease are more susceptible to infection
with typhoid fever than normal population and Hbs gen can be
considered as an important risk factor for infection with typhoid
fever. This result can be explained by abnormality of alternative
pathwal' of complement activation in patients with sickle cell
disease ( Johnson et a|.1973) rvhich lead to deficiency ofserum
opsonization activity to Salmonella in these patients ( Hand and
King 1978). There was no previous studi'for comparison.
3- Association between severity of t1'phoid fever and Hbs gen

frequency (Table 4).
Hbs gen was found more frequentll. in hospitalized patients

r,vith t1'phoid fever control group (0.15 Vs 0.065) and this
difference was statistically highly significant ( SND = 3.76 ( p
< 0.01).

Hbs gen was found more frequentlf in out patient of t.vphoid
fever than control group (0.086 Vs 0.065) but this difference was
statistically' not significant (SND = 1.06 ( p > 0.05).

Hbs gen was found more frequently in hospitalized patient
of typhoid fever than out patients (0.15 Vs 0.086) and this
difference lvas statisticalll'' significant (SND = 2.19 ( p < 0.05).

There was an association between severity of typhoid fever
and HbS geq frequency and this association was statistically

clinical manifestation of typhoid fever occLlrs in patients with
sickle cell anaemia (HbSS) and sickle cell traits (HbAS) than
normal individuals and mostly required hospitalization (Gendrel
et ol., 1982). These findings suggest that sickle celi gen can be
considered as an important risk factor for the severity of ty'phoid
fever. Splinic dysfunction in patients rvith sickle cell anaemia can
explained this result (Johnston et ol., 1973). There was no
previous study to comparison.
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. Table (2): Isolation of Salmonella typhi
en men

Total Typhoid positive
419 Total Blood c. *ve Stool c. *ve Urine c. *ve

246 207(420/0) 137(32%) 32(5.4%)
* 98 cases were positive for both blood and stool cultures.

Typltoid Fever and Haemoglobitre S
S.S. Bakr and R.K. fululsen

from different speci

and Hbs gen f

⇒
⇒

SND = 2.91 p < 0.01
Xr = 8.54 p < 0.01

Table (3): Association betw'een severitv of typhoid fever
and HBs gen frequencv

HbS gen HbA een Total
* Ho sp italize d

Patients
36
0.15

202 238

*Out Patients 22
0.086

232 254

Control groLlp 34

0.065

488 522

Total 92 922 1014

匡⇒      *SND=3.76   pく 0.01

匡⇒     
°
SND=1.06   p>0.05

匡⇒      O SND=2.19   p<0,05

匡)      x2=14.75  p<0.01.
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Table (3): Association betrveen t1'phoid fever
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HbS gen HbA sen Total
Patients ０
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く
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Control 34(6.5%) 488 522
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ABSTRACT
In this work,aCヽ /C02 1aSer of 50ヽ/power was used to cut samples

of YBa2Cu307 Cermac. Accurate controning Of Cutting pararlleters,such as

laser po、ver, laser‐beam focus on the surface, cutting sped and using an

assisting gas, leads to control both cutting depth and kerf、 vidth.Results

presented in this 、vork sho、アed the possibilty to produce ceranlic structure

v′ ith lllicro‐ dirnensions in order to be employed in lnicroelectronics

fabrication.

INTROCUCTION
Recently, hard and brittle rnaterials have important roles in industly

and  technology. Several conventional methods 、vere used to treat such

materials throughout inaking veltical cracks in the entire thickness of

materials processingヽハith lasers has been considered as an eflcctive FnethOd

duc to the high accuracy and quality of cut prodtlced b)・ such rnethod.

Usually, cutting of non‐ rlletalic nlaterials using lo、 v‐ po、ver lasers can

be achieved by scribing and grooving technique,、 'hich implies fbrrllation of

a grove on the matcrial surface b)・ a sinall‐ sized ibcused beam.Generally,

non‐ nletallic materials are poor conductive, hence the high localised heat
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transferred to the incidence area will cause it to melt and evaporate. Moving
the laswe beam over the surface could extend this treated area.

Since . the thermal conductivity of nonelectrically conducting
materials (insulators) is small, little absorbed laser energy is lost by
conduction. The maximum cutting rate can be related to laser power as:

p=etlv

(1)

Ehere Q is the energy required for evaportation (kJ/cm3), t the kerf
width, I the shet thickness, and l,the cutting speed (cm/s).

In some cases. laser beam is used just to produce cracks in the
surface and the cut process is completed b1' a small stress applied to the
sample. Laser heating followed by fast cooling (quenchin_e) is the
mechanism by wich cracks are formed due to the high resistence to thermal
shock of such materials. Small dimensioned cuting is achieved by laser
beam competely. The former method has an advantage in use of low-power
laser beam to produce the _9roove, as the latter may need to a higher power.

Laser processing and cuttin,s of ceramics b1'various types of lasers
have ben presented in details b1, several u'orks (l -6) and especialll, by COu
laser (7-1 0).

In this rvork, a lon'-power cw co2 laser was used to process and cut
samples made some parameters related to this process were discussed.

EXPERIMENT
A CW CO2 laser operating ri'ith the Gaussian mode (TEMoo), 4mrad

divergence and power up to 50w u'as used. The output laser porver could be
adjusted from 0 to 50\\/ by controlling the parameters of laser system such
as discharge cLlrrent and 

-eas 
pressure.

The samples \\'ere made of YBa2Cu;O7 ceramic of 2mm thickness.
This certainceramic has many important applications in electronic industries
and materials technology'. An off-axis nozzle u'as used to jet oxygen to the
work environnlent.

The output beam rvas focused to abor.rt 0.125mm2spot size using a

ZnSe lens of 5cm focal length. A homemade table was used to move the
sample in
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xy-plane. The sample was moved in x-direction in front of laser beam at a

distence 5cm from the lens. This is the focus w'here the maximum power

density 1-+xt04W/cm2) could be obtained. In order tomeasurebothkerf
width an cutting depth for treated area, an optical microscope was used.

RESULTS AND DICUSSIOI.I
Fig. (1) shows the varation of kerf width (l) and cutting depth (d)

u'ith the laser power for l0 seconds exposure time cutting speed of 30mm/s.

It can be seen that cut increases as laser power does. More laser power

means more heat would be accumlated on the laser-incidence local, hence

deep penetration. Similarly, the kerf width increases due to translation of
energy laterally that causing the affected area to extend.

Clearly, to cut the sample by just one pass, rve should use higher

oLrtput power of laser. In this case, the time required to cut certainly rvill be

reduced and the qualit,v of cut can be improved by controlling the aspect

ratio (depth/width).
Fig. (2) indicates the variation of cut depth and kerf width as cutting

sped varies from 5 to 50mm/s. Botli parameterrrrms are decreasing with

increasing cutting speed since hi-eher speed prevents the ener-ey to be

absorbed by the material significantll'. In cutting process,thermal runarvay of
a ni marerial is a function to the rate at uhich the energf is transferred from

the source to the sample. This rate is determined by several parameters but

mainll, by cutting speed and laser power, Uniform cutting speed ensures

sharp and uniform cr,rt. In such processes, Step mol'ement is undesirable

because the cut rvill be distorted.

In order to improve cutting process, ox)'-qen rvas jetted to the rvork

enr,ironr.nent using an off-axis nozzle w'ith pressure of 0.3mpa. In most

r-naterials processing, using oxygen prevents plasma formed on the sttrface to

absorb laser power and suppress energl'-transfer efficiency. In

addition.oxygen may with the material itselftorvard increasing cutting power

by about 40% of powe required to cut w'hile the rest is provided by laser

beam itself.
as can be seen from. Fig. (3). using ox)'gen lead to enhance cut

qualitl, by decreasing kerf rvidth and hence aspect ratio. Air in room

environment ma1' act as the oxygen does but other contents of air may

sllppress laser porver. Also, high expelling rate contributes to remove debris
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of cutting away from working area. This may considered as a cleaning
effect.

Oppositely, usins oxygen as an assisting gas caused an increase of
about 5-25% in cuttin_e depth compared to the case rvithout oxygen (air) as

shou'n in Fig. (4). It is expected that assisting gas adds porver to the working
area in term oflatent heator absorbed light energy. Hence, one can ask for
more improvement to depth by higher pressure and/or expelling rate of
ox)'gen into cutting area.

CONCLUSION
As concludin_e remarks, cutting of YBazCu:Or ceramic by CO2laser

presented an efficient technique to manufacture micro-dimensioned
electronic component sLlch as resistors and capacittors. Precise, clean,
flexible and unlimited cuttin_s process are the main advantages that laser
provides over conventional technique. Laser cutting of ceramic samples n'as
impror,ed apparently b1 expellin_s oxygen as an assisting gassssssssss where
cutting depth and kerf u'idth lrere increased and decreased respectively.

Fig. (1) the varia:ion of kerf width 0) and cutting dcpth (d) with the

laser power for l0 seconds exposure time and cutting speed of

30nm/s
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Fig. (3) the effect of assisting gas (oxygen) on cut width for 10

seconds exposure time and cutting speed of 30mm/s
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Fig. (a) the effect ofassisting gas (oxygen) on cutting depth for l0

scconds exposure time and cutting speed of 30mm/s
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Silver carp Hypothalmichthys molitrix (Val).
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ABSTRACT
The present study dealing with the effect of treated and untreated

waste water of AI-Dura OilRefinery on behavior of larvae and fish of silver
carp Hypothalmichthys molitrix (Val), and determination the mortality and
the percent of mortality', in addition to the determination of Median lethal
concentration (LCso), Lethal concentration (LCroo) and Sub-lethal
concentration (LCo) on embryonic, larvae and fish of silver carp. Moreover.
hatching time and the percent of hatching for embryonic of the same fish
which exposed to the waste water were investigated. The concentrations of
untreated waste rvater used in experiment were 10, 25,40,50,75,80 and

l00yo, while of treated waste water were 10,25,50,75 and 100%. The
results indicate that untreated waste water have effect on the larvae and fish
more than treated'vvaste ',vater. Killing of all embryonic and larvae recorded
in concentration of 40% for untreated water during 48hr., exposure time, and

80% for untreated waste water during 96hr., exposure tinie. The (LC56) for
embryos, larvae and fish exposed to the untreatedwastewaterwasT.94.
22,3 and 39.8% respectively, while for embryos and larvae of silver carp

fish which exposed to treated waste water was 15.3 and 31.6% respectively.

The hatching time for embryos exposed to untreated waste water for control
and 10, 25yo was 18, 26 and 29hr., respectively, the precent of hatching
r,vas 18, 30 and 80/o respectively. In treated waste water hatching time were

20, 26,29,30 and 30hr., in 10, 25, 50,75,100% concentration, the hatching
percent was 52, 39,28, 17 and 4%.
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ABSTRACT
Iraqi Siliceous rocks were chosen to be used as raw materials in this

study which concern with thermal properties and their related parameters.

They are porcelanite from Safra area (western desert) and Duakla Kaolin,

theii powders were mixed in certain percentage and certain particle size
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-...4!1!l jl{-Il ld+ill JLi.{l!

ju = - n<v*2> cT drldX = - (1/3)n<v2> cT drl dX

3::.u 
i-lt-l v JG . .:lJ-$Jill ;rlS l\]i

j.,: - (l/3) cv / dT/ dX
aflJ! ,.5!,1 :.+,Gll ;E yJ3,.JlaJ , C=nc s l:v T ;i e+F

K = (r/3) CV/
. ,JjLJl ..+il 4iJlJAll :.JlisJlll i'i).ll ora "F^l 

e+J'

ltlr.ll ,glJ,a3lJl

U-b Lp' e+ aljul a.l"-ll arLil t-,I-,Jl arLj-Jill a4! !J1 'l a.-6*ll 4'JJl dJLII U"
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痰が

“

けれ ′ノ 詢 ム″̈ ″J/Pもり 毎 コ
を 特 ″ 歩 □ 事

洋 』` リメ l`ヽメIJユ 1ヽ Jメ|=Jメ1甲い l oJメ 滲渉、

`J♪
」` Jヽ♂ 口 |

・
θ)3メ
メ l ι lメ1甲1凛、lL I夕 もυlメl¨ |」出 1甲L

許 J(K)ヽ Jメ 1社ぃ メ 1甲t“ ´ (Lee's dsc)ど ´
～

メ eヽ
ミ
・
点出 」

Lee's dsc J"メ 、́ →F｀ミ・・』jぃlJ。 (l° 3」メ同 j口IJメlひ げ |り
`L租 j口|」井』 、Jメlu‐メ1甲t_♂ F｀ ti… lJ(G五旋 n and George)こ メひ

(D.C)(v)6メー 仁 勢 」(0.25 Am)ヽⅢ ⅢL(I)υい邸 工 ,札IJ 6υttJ
げ_上 TC,TB,TAシリい,C,B,A」 り́】 6Jメ|ヽメ J■

おヽヽ .ヽvolts 6ぃ

´ ´戸 シ́リe■
`.LJ(3)亀

`日
|♂ ´メ♂1」 ,パ1凸|ニタⅢメ|

・00ule/nm.sec.° k)山|ゝメ (K)も」メ l準 メ11^`ま Jメロ IJ(4)亀o日 |

〃=//=″・2θ (五 十■)+2π rd4■ +へ〔5+為 )/2)十 (ご8×ろ)+(4×■,)}… .

グ
つ
二
　
″

＋ｒａ〓・＜３＞はＴ

¨
　

κ +:のみ号引……・ の
t Ll^‖ 」〕ムリt411事16メ ぃ

リリ1

(V)」 ‐

I        J

ii*ll 
",or!-i 

i r

4+Jl 4* ds

3+;; z:1-:ll .,-3;j o)} i +rl t-Ic , alJ;Jl "o_21;,s i-:-;: -i-i_,!.-,-: EiUJI ,]S .r
.(lo) ;,o,ilt :-t (glycerin) ;5js

:ゲ L“ 出 押 |こ二jJコIJ与L“酬

へ1明 え=|りさこへ■`鼻ヽ́ ふくヽJP」´にlc与 1ヽ い̂‖ υjLど麟1ヽ |えコ|り』。メリ
ユニ ハタ́  …11ご→」lどぅメ|口L■ ヽ̂lri地■嘔≦1,く 'Jtt JJメ ぃ|ヽミ11
●LI Ⅲ̂]←_cs♂ cJ,く、J,製

ヴリヽ メ
|〔 いくメ ■

|」 Lヽ^Jひ却 61メIJメさ

.(11)ぬt411ひ 与l_411 Ⅲ Jが…1げ→」|びjメ IJ

Washbum亀 」含し 4,la t´ 1■ 1ザ』 げ Lヽ |メ 亀 1_^]メ墜 Ⅲ …ヽ 1ザメ」1げLゝ lJ

′b=-2/cos θO/P   .… ………………(5)一 :(12り
13)44L‐ い̂ヽ́ ご」IJ
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2θθ′̀ρ 」Jl`7_7″ Jヽ 与 二 」ソ′井 ‐

云 ム
`げい 戸Ⅲ

ヽro L_爆 ハ パ `K il■ち占いi6`t411 dJo亀メ 1亀
1・ ^],■ |('い  ヽ  ν

。1、 1ヽlL J夕 が̈'^]ごjメリ` 国1樹―」|

(Quantachrome Auto‐ Scan 60 mercury porosimetery)

メロIⅢ甲|

評
1井コ Jゝ 山 |さ 尋 1夕 じJLひ ♂

IⅢい り 1 6at41ひい )墨 ´

出しLン 6｀ -11ユヽ̂]ひ も、丼」1ごメ)●メ|・1メ|ひ ご」メ |いッシ出
・云`ミが
11に
ン JIメ I JJ3国IJ`(1° ぬ 鼻 J H3

4墜 去出い」1毎っ■りつ一出|もヽ夕じガー ひ ⅢЦ■リメ|り‐ J‐
・(1動 (0.5-1.5gm/cm')〕 Lこ」メム=LIJ

‐トリげ喚甲 |シ リし
云ヽ

“

戸 いいか翌υ井』|。平ψ井゛14国|」

詳 げ υさL=lfメ ヽ t´iJヒ、.`メ |ゝ～撃」|↓=L」lc‐ Jeメ」国
|●Lタリ
`

|_ハ i。 (lの 1、 …1,…1_メ Jメ IJ●。日 1酔 Ⅲ 2分J」 亀Ч メリメ IJ Jい Jり |びし
‐

.`メマ|_も |ヽ。_Jぃ ♪ IJ町い |ン ■い ぃ 」ズ 辱 JJ3国 |

工 」 IJい・ 9～」メ lめ 日́ 1■J勢 饉Jリタ |」メ
1伊
げ ■ =よ メ 墨 ´

・P),(1)´り」Jコ|ひ 云`スメfJり |
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abb..t *+ pL*l ase-3

い LⅢ』,と≦」J鼻 :(1)」J→
Pou,der rto. N{aterial Calcination condition Clremical treatrneut Nonllali、′ Particle

sizeTemp. oC Time
0u)

4ヽediu

111

Time (hr)

No.1 Porcelan ite 200 つ

一 HCL 24 10 ≦50
No.2 Porcelanite 200 つ

一 HCL 48 10 ≦50
No.3 Porcelanite 900 つ

一 HCL ，

一 10 ≦50
No.4 Kaolin 400 7 HCL l 10 ≦50
Ⅳll Porcelanite ≦50

Ⅳ12 Porcelanite 200 つ

一 ≦50
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2θθ′̀の JJ/`′ 2ム Jリ 与 二 却 ′ル ‐

拠出しび出|

1ヘリ0← 1́ ふυ16り J`υハ」ヽ ■メ|●Lり 111ヽ 1ム]ご国|(5)― (3)J」コ|´メ

けれr」1山|ロミ・ぽ|」|びうメ|」 ■
1・ ^]ヽ島 ,こ与』脚 IJム ,脚16Jナ

。(2… 1)JJ却 |い夕 い 凸L」■ 戸

(24.97 MPa)ι“り
た」脚 こ]」‖ゲ1…1■響|“メlⅢ二♂

“
:0)JJ→

Croup
No.

Sintering
Ternp. ok

Average Pore Size distribirtion rang ( nm )9ir Total
porositi(
or'o\

Thermal
Conductivity
(oule/nm.sec.ok

) x l0'r"
10‐ 100 !00‐ 1000 1000‐4000

MI 1473 1.57 3.4 3658 5766 4

1573 077 0.08 76.91 つつつ 3.55

1673 0 0 18.77 81.22 ll

M2 1473 041 0.28 33.6 65.25

1573 0 7.18 83.12

1673 485 2.32 1692 7583

M3 1473 0 26.27 73.33 039 395 4.1

1573 60.61 3702 0.26 3.65

1673 0,79 228 9563 127 3.4

M4 1473 523 52.76 4108 032 4.15

1573 6657 19.56 003

1673 1 75 6.92 8952 081 23.5

N/15 1473 2.12 15,893 7953 3.6

1573 207 3.72 55.85 3808

1673 0 0.06 20.18 79,21
う
´
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(19。 94 MPa)(卜ЧLメロlcJ」‖ピlⅢ出が 1←jメ|●し鮨び出 :(4)JJ■

Group
No. 一山
叫

Ｓ

Ｔ

AV. Pore Size distribution rang ( nnr )%
Total
porosit)l%)

Thermal

ConducJvity

(1。 tilCノ 11!1l SCC

°k)X10・ 1°
10‐ 100 100‐ 10oo

1000‐

4000

N/fl 1473 0 0 64.93 3507 36 3.6

1573 0 9535 4.61 26

1673 0 22.05 77.93 9

市12 1473 0 0 2788 7203 34 3.55

1573 0 855 9272 つ

´

1673 0 0 8116 つ

´

Ⅳ13 1473 0 59.76 39.92 0.33 36 3.65

1573 6.74 61.07 27.9

1673 0 0.04 9924 069 19 つ

一

市14 1473 4.56 72.96 22.12 0.17 345 3.72

1573 2.22 6.53 0.06 335

1673 0 004 9964 21.5 3.25

M5 1473 0 1.6 17.62 305

1573 018 703 81 77 ll 275

1673 0.12 5.03 31.67 6215 7 2.4

/&! .iJ * Ll;cl*l ,-,<"'.

ar;t'.rgslt *1.;Ut ii-U*l;iirJt ;:e+-Jt Jbil L_Jty'l 4tJ,arll
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(74.91MPa)」中 Lメ l cmA‖ tゲ1-1♂響 1ひり |`いLびし:(5)JJ■

Group
No.

Sintering
Tenrp. 'k

AV. Pore Size disrribution rang ( nrn %
Total
porosity(%)

Thennal

Conducl宙 ty

00ule/nnl sec°

k)X10‐
1°

10‐ 100 100‐ 1000
1000‐

4000

Ⅳll 1473 0 0 47.6 52.24

1573 0 0 88.38 11.46 22 275

1673
14.1

6
318 20.81 61.82 7 2.6

N/12 1473 0 0 36.26 63.41 30 ,

1573 0 7697 21.65
つ
４

1673 0 1649 83.42 6.5 245

う
、
ノＭ 1473 0 53.79 45.54 0.64 34 つ

一

1573 5.16 7351 20.71 0.28 26 0

1673 0 0.63 98.77 065

N14 1173 0 5807 41.76 0.18 3.22

1573
10.3

つ
806 0.06 24 305

1673 0.02 324 96.35 0.39 2.95

Ⅳ15 1473 1.34 0.97 32.55 32.55
う
‘ 2.81

1573 0 4.2
，

一

う
‘

1673 0 262 3211 64.83 2.25

2θθ′̀
/6/」
Jl`′ 2″ コヽ 七

“
LJ′ル ‐

戸 メL』L JJう国|り ■叫 リメ1伊りと劇|こ IL｀ミn」 、ヽヽ 1ヽ``、 1^1ご国IJ

ひちう`jⅢ｀■L・ ^]い いい」Jム｀■→で」コ |。響～
Jメ|≒準・メ1亀墨許

f』 ´ い」|げ出‐メ|よ
｀ヽIn 6J,｀メメLシ ■餞IJ≒Jメ|、ぃメ|

い J´ |メ |い メ |´ 6ォ」 |い国 ぬ、j.い J“園 ψυ脚 IJ押 1酔

‐郷|よ もさ分メ|ミ脚 |こLl… ]じL」 J』・ゝ ´メエ』≦J,Sゝ■Jリ
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痰 い 旬 回 れ ′ノ ′
“
Jヽス ‖―″J国もリ ッ■ 峯 ク

を
～ "歩

しに 霧

■ォ」 J・ げ甲 1麹畠J也IJ l,1-メ ぃ Jυ轟 型 16J♪ ヽυ。ひらヽりld
i``、 1^nご国|ザ|メ メLこミン出|ユ■ ひ .ヽミ1-1日 ^1脚|ひ ムに1^〕 JJ´=」 1
工井J国■J■ 1^ヽ …`‖ム・ぃlJ」 …̂1瑯 J`J LIⅢ ^n脚|♂ る。り |●1年
Jヽり1興|■ な押 |●Ll… ^‖ J螂 」。こLヽL日 Ⅲ̂‖ 脚 |ち jヽ・いいJ与 1.Ⅲ ^‖
鋒 ヨ凸日  …1■壺 ♂ メ JJ」 島超 IJム る。しうこL")J」 コ |♂

～

´ 区

.`1、 _^こキ出6り |」ヽ代、りさ

ン 等し↓劃lJム」 ふヽ]6J♪ ヽメる。しjど りしり‐メ,ビ墜le工 J
I^、こ出lυ』甲|メ|´響山1.い 1ヽヽ

(勺争」1)1ヽ 11・U…1瑯 J■ゴル ロ1敵ゝJ
]いl挙脚 |●り♪ y111^こ 川

～
」メ 1亀出|よ ´ 亀J押|ひ 戸 ♂ Jい

.(1)。メリ 6」
Ltお 11'1^「 6oし j Juい Jじ」リ メ |じLAll、り出 暉 Lこ■ コ 1,

げ」|」メlc‐ ン ^話J～メ劃1」メ|～|]J●」い 国l ri Ⅲin≒LJ
‐ J」 |～)メ |ヽり』 許 ●JJ口 いり:(Fluxcs)去」 l pC6工 LoJメ J昼

社ミ声 JJ戸メ■いう|シ `LI型 ～
」♪ 出ヽ メ く́` ハ■■ ふ'ヽ ,判

尋L■L“ ,Ll,』 事 許 二 ぃ 国■脚 1凛 」酔 Lジ・■日 |

JttЩ L.JJご国1・メユiこ→,ど画 11'ヽハメリ」ぃニ メ園|こlal…13分Jど
1 ■̂̂]」 リ メ 111'ハメ|ン JI「 'LJ Ⅲい リメ16」』をし 126」 (10)HCL
`―メ|^く」と|-48,246-1… lⅢメ ど亀υ口|工 MS t´」ぃ

。
(2)― (1)J」コ |

もン _墨 劇 こLメ則
～
」メ 1尋‐ メ 1ザい ぃ 1``ヽ 1^]ご口 |ど 亀じ口 |エリ

。当興|」 L〃
`ゴ
墨
"国
ぃごL´ 出1ロミン

由LLLお |

…:尋口|●い|・・ |ヽ」 3‐メ lJ錨it｀ JヽIゝ ♂ t共 J,4」 |´ ♂ 1ごL」 ♪ ム 伊

1,1 ■1 `ミ Jこ二_口 、ヽ1■ 16υい 4`ジさもさいj工
～
り|メ11'1ヽ ハメ11^ヽ1´Ll・ 1

諄 ♂
IJこ甲 仰 1凸ヒLAllぷ 」 亀Ч 抑 1メ ー な 押 |●L国 1

-メ
。LI」 こし,メ 6り1麟 ヽ |ム 1ヽ´ r6きぃぅJ日IJ oメリ メ |りL劇1却出 い
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2θθ′̀μノ」471`7_9'kJリ 毎 二 J′ル ‐

i, llJl eJt, -tll ,JF-:ill o[ii ut 'Jt s!"Jt a:!j Jb 4:jlJall a-.,I,-JXl aa!,.;li::l .2

,( 1473-1673)'K qJlll d:;,L]!

1-- lra3 .icL (12 ) o ,Sr !r..1-l! .);ll ;.-,1'o:lij !c q-,,!-rJl lJi-Fl ;:1p .3

. ,.j-"ls'o;l;s i-:..,,;r *:r1 r:r3}v15 a.c , =^ll .,-i 'U-L=Y

,', ii- S (M 5) A;;'*ll aJ"li! -r;;Jll *:-rL +y+ ,+SJ.lJ*-Jl -"+ll ,,';<; ;l .4

. s,t+Jcll (9sj.lJ|.Jl J;tJl +.,-Jt^ll iJlll aj-ul

;lt+Jl
t1] Kingery,W.D.(1976) introduction to ceramics, John Wiley New

York.

[2] Huward. R. N. (1973) The phy'sics of glassy' polymers'Applied

Science Pub. London.

t3] Bennett.C.O., Myers. J. E.(1982) Momentum, Heat and mass

Transfer. Third edition MmcGrari-Hill chemical engineering series.

[4] Bear. J (1972). Dynamics of fluids in porous media.

[5] Singer, F. and Singer, S. S. (1963) Industrial ceramics, Chapman and

Hall LTD. London.

[6] Omer. M. A. (1975) Elementarl'solid state physics' Principles and

applications. Addison-Weslel' pubiishing company, Inc. London.

[7] Iscachenko. V.P., Osipova. V. A. and sttkomel. A. S. (1977) Heat

transfer. Translated from the Russian bv S. Semyonov. MIR
publishing l\,1oscow.

[8] Grim Sha*'. R, W. (1971) the chemistrl'andphl"sicsofclaysand
allied ceramic materials. FOURTH edition. London.

t9] Hasselman. P. H. and Thomas, J. R., ir (1983) Thermal conductiyity

Vol. (20). Plenum pres. New York and London.

[10] Antony. McB. Collie1.. Derek J. Pownel'. (1973) The mechanical

and thermal properties of materials. Published b1'Edward Arnold.

London.

[11] Whittmore. O. J. (1981) Mercury Porosimetry of ceramic po$'der

technology. Vol. 29. pp.167-175.

[12] Low'ell, S. (1980) ContinuoLls scan mercurl'porosimetry and the

pore potential as a factor in porosimetrl' hlteresis pori'der

technologr'. Vol. 25., pp. 37-43.
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[13]ShieldS, J.E.and Lowell,S.(1982)A new instrument for mercury
contract angie measurements, POwder technology,Vol.31,pp22-

229.
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2θθ′̀の 」J`″ ″`」リ 与 二 J′ル ‐

」jぃコ|ル
ニヘ』 Jし出とヽハ

～

力 ´出 INν&ル 釧 ■ 夕 |♂
Lハミ]

夕oLし σ, ` `oL僣メ|キ'め“|

ごlυJI… 12001ヴ ヘ炒」|、

"メ

|… じメ,」
IJ工1増メ 甲

“
“
-55159。 甲。c´

ABSTRACT
In theis 、vor, the electrical characteristics ofNi.Si contact produced

by the LID technique、vere investigated.The contact、 vas fomed bythemal

deposition of l μrn‐thickness 卜Ti thin‐ fllrns on singlc crystal p‐typc silicon

substrates,A Nd:YAG pulsed laser of 10 mesec pulse― duration was used

、vith a range of energy densities to irradiatc the samples.The TLレ I model

、vas carried out to detcrrnine thc speciflc contact rcsistance ofthe irradiated

reglon.

Йし.`ゴ) たJL』 |

ム ふ勢 凄」 I Nν Si JI‐】■いメ |こメ |ハミ]亀 |りぉ ♪ ぃ` JヽIゝ ひ

坤 1シ 苺 リム‐ |、ゃ メ♪ムン 」―基
ylご¨ 二評°(LID)Jメい '・-1り1_ごゞ|

(p‐ type)ふ日 こメ
`υ
脚 |ヴ上 1(Sり Ё刃 い |い 出呼 ■」(ル (lμm)4_Nり

1讀1ミ ム11L山 1 恨 J10msec lパ ユLs´コ |」ゝ
~eオ
事 |リメ か

ttJご
♪ J

ム ,ヽメ釧 亀 J国IⅢ …ヽ 1(TLM)脚 1塁 こさい e｀
ギ 1・」 ・` 1げ」 |｀■ °1)｀

.亀|二」|ム
`Lほ
111.、 スrJなりt贔lJ Jl墨】 ■ヽメ |

4“」し出|

Ⅲ 3´メ ヘ■ JoL酔 JIハJ4い (OhmiC COntact)cデ♪ |」
1ど IゞⅢ丼

_♪ IJ― 対 |い分 ｀ υさげ出 ・ル メ
lへ」 1ヽK]亀 JL」1亀Jユ |ヽ 6メー 亀 JL

■ン 上 。こ二 賞 げ 」
1」 (rc)(SpeCiiC contact redstance)社 メ

lJ」 yl亀JL J■

:(1)静ゝ
`,V=OL工

脚 ■」■υり1」≦|

rc = (dJ/dv)-r at v三 o
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」ヽ `ヤ ・ヽ″ノ′
'イ

ly/名残ノ与 長́」ツNVS｀ υL4●口4.リシ″
“"´
クヽ

ζ」に 型しζ″ Jノ
“
″メリ_.レ ノ

fJナ 」lこLゝ |ジい メ 響 `渉IJ～り )Sjひ よ ョン ■ Jo ・ヽ ^諄 Jlパ1赳L♂

T                     :■ マ1増さL」I JI10tLI‐メ 111^r許

r.: (K.iqA'T) exp (q@6,,/KT) …。.(2)

…

辞 J´ 」い JI」 渉 IJ(ΦbOぃ ぃ し か ｀・ J6υJ井
～

口 1亀さL411諄

.rcり |ヽ
`^116ル

ー
|ゝL´メ。Lキ

～
リメメいよ・メ■ど」‐ 1ゝ亀L♂百

・ゝ ひυり1督■り・リリloゝン」3(Tunndhg)も週11,1^rシギ≦り|卜 L■ ●兵
: ,jYl a!)*lt{ 4lLlt

I=exp[_C(Φ bn‐ V)/0(d)1/2] … .。 (3)

C=2[(m・ .8s)1/2]/h ol(3いヽ

:■YI基狸 い」襲 (rc)J^1】 ■ メ 1亀Jul凛 』 IJ

rc=exp[C(Φ bn)/cヽ d)lノ
2]

.… ..(4)

Nd)←‐ 国 |夕い メ

「

上 6■ バヽ.1ヽ却 1亀L♂ J逐 】 ■ 」 亀J口IJ醸 饉刊
は)[Φ
bn/6∂
ν
句ルロ1ど LI,述」

.6,_≦ (Eg)竜Lし ■ 山 |も 11^J.・ ■ 」´
`ェ
LJゝ |■Yl^1、 |ル__

ご」CJ-1´ 一 び
・

ご」|ヽ」I JI也 |,(Φ m)3出 亀|さ いし `J「 ^、 ざ |ョ|●1区

～

ヒ 型 メ メ こ |さ
二ヽユ Ⅲ亀■ 説´ JI.」 1津 釧 国 |ふ 出 ■ ・詳 lJい い L

(｀letal_n+‐ Jl(ヽ ĺetal‐ p+― Senliconductor)(ユー…当‐J」 |ム 、   lJじ 、 ・ ^m、3_聟 JIニ

げ
L」 IJ=ヽ |`缶リ ユム J ヽよ 」6oL JIメ 』 LJ.Semicondu∝ Or)

Ⅲ メ11, ‐]`(AHoy Regro、宙h)c■
=」
1・ | ^増 |いし!`(Sha110ヽ・difftlsion)

。(IOn lmplantation)ご ,VIこリリ|」 (Double Epita、 )・)亀.1ス '́|
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2001 ,(6) reJt,l2 r+'Jt t),A;L*lt l* ;1"

i-:UL i+ 1J,rlil,-Jl (@u) .t+lt ;t- 3ls;Y ejll-9 i+ 
"lc 

Je^.ll g;:y

ai .r,l iil,r6lll Lrli.ll 4.+ i +j; (Rr) i-:lsll Lrli.ll 4-* ru Cls!, (Rc) ,.Ju;Vt

: (r);Yts3 (Rsc) &rJr

Rr:2Rc * Rsc

Rr: Rsc

....(5)

.....(6)

:3L Rc<<Rsc Lエリ

-!-l 1974 ?l-r.,;$l tU ,1.:.i...[ ,j-J)l JLiYI -]J -r;t-=...!r ;ri c,rr;i

&1 ' Cl i; r i--lti1t ,i lFree Running) Jsll ;l+-xll l^l J^r :ltlc 6 - ;s r:'i "l

.10-3-10-4 Qcm2 :-r\ 1py 
"!l-=il 

oL,eljL,i+.: r :iy (Q-Switching) +-dl
c+:Ua-, GaAs "o:L ..,1,"'r'. 

li qsJc "o'Ji ,"o,l-o-:, il: eiYl;l s.!o J3,.-tll i

-,-rJ-r Jd*ll (Ar* Laser) i-6-,Yl ,tyj -,;,;J el'-'' 1,2 x 10-6 Jl-n ^py UUd
ri' (l .lOl7cm'l ,#r:. tuyl -tsj;LS3 rrslt ;l*iill ;i (Ruby Laser) d,jUl

-t!+:Yl .S-lr* ar .Crl ai''-t i.llis ,lrir .l .:t i.i* iA JL;)l J.t Jl 4i'Jl Giljill

.kJs Jt -iYl & r+ Jt il-lt 4+i;rt-.u

J- -ji- J^r Jl 'rilll ?t] Jlll i:lJl ;,il+ JjEllL a:!:^ll LUY1 :Jl^c ,..J'a-i-l'x

JL-liiY! +ldl i:-l :I-.:r -rqa;l rbJ (.:"'1f1 :F3q i:-s- iiu &11<J &+-]xll J)-s

.t-rt3Ul trtlr .r" ;LsYl 3J.s. ji r',;+.-rll i:i-t-ull 0,";
LJ)-l jl (lnterstitial) i .'.,' r-i # il-ll a-:.: :ljJl ; ;]-:lYl i-&c. ;l
(lnterstitial) ,--:,'*:r JL-,.:!\l a-JLs ,,s-9 .(lnterchange) U.S :i (Substitutional)

. 'jl ;l c#+ Sr. i U1& c,l;'ii; &Cl +;.! +-,-dJl -,$!l JDi clJ:ll dlJ,s:i

il;LJl .-lc il =r+ 
l\J,i-ilJl c.liJl e. LU i:r-u i3s +Jl C!:Jl o-r ;l-r

,rl l'icr .;l +nLJl ,:l;:.lJ -S+ l+I^oJ . jiill 4J"r # J (Ep) ai'-tll j+ta ;-r+i ++lJl

;-;)Jl :iUll '* -lii aSU -:: --,J rl,.i ".-s,[il] 
a+..:J 

l.{+ j-,t l.+ .:lJ:J a*-)Jl +!EJl

:l .(Activation Ener-e1') L.'r'rrll tilLl ilul .-t os -,j'Xl tf iltt .,-.;J Jls ^rX
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^rlこ
こJメ 1=棚 毛し■ ど■コ NVSヽ4-l■ υシ脚 型

ζム、し ′́ υ′ル″レ副‐ υ■′

74x10‐|ょ」もヽ 1り 6メ J‐ 亀メ |も」絆 ヽり。工 ■1脚 |・ユ夢 び劇 |ひ

.01eV JIヽ」…
■ |・1麹上 し夕 L、いJ`sec

のムL■ ■ |」|●lυ■ ´ し工 こヽ |(SubSittllond)ごた |ヽ」封 JI画

6J_■ |ッ tヽt`シ LI卜 ご́ シリ1浄 ‐ `～型
`υ

押|いメlξごい
●1ハリ・― Jか つ

二ゞゝツlυ出Ⅵ凸りヽ ふち メ1.ヽヽど́ 」l二 |^´ ■

げ上」ォ_墨|`‖は,Jゝ 1ヽ井翁1卯 `ゞ口1井鋼|ど 亀メ基り(Vacancた s)
.6)出しり |よ o分り■崎 ゞ

`J♂

|りL｀ lξ J」|● Lメ 1麺L

亀仰 |■ 創ヽ 亀―lザ押 |こ´口 1(Eas)JXyloLなノ|ご 与 」 1麺L邸

(SChOttkyがメ
・
黎 ご彎 し 」 (Es)ごメ lυ´ 亀メ 1亀Ш I,(EP)る」脚 1凸|ヽヽ

:01■ l Deた ct)

Eas=EPtt Es … (7)

3:- .x l+J$ ".JF 9.25 jlri- ++l jL::jyl ,-x U+i iA o.U-Yr ,Ullr -l
.++l rL'irjYl :1.. j ",jiill

4.,*:;rUl .lJr .r. jSl :l 3;r!;,i (lnterchange) Jrt+:Jt Jtil)t an- ; Li

L+L' J|---.:J !-nl a--Jl -:lJ: f- et3Jl J.rli-.i jrLlt ;:-1J.,lt -.rr!l ili il,.-_iJr

J:LnJl -.1Li::1-l J"1-. j-€ .:ll:l i-. e!l! ;Li.:;Yl ; ilJl t-r ir.S rJ" r-Jsl jl . JLiji\l
.*-

JLi" i ,r----lll 
e 

1,.,.i crLl- ..r" i, _rn+"i J>lllr i::-Jl LU)l +.o '',US -Lr:ji

i...-, {Lr. tl \rl . I ;.ils.l . ,.i. .iJ . Jl..i3l .Lr3 6L.b.Jl r:c ,'*+y't JJtlt ,ilttll i.iES

i---ilsl :-.-nJ $.)j*]lt Lr.jYrJ c:!ll al"c ;E..-jJt ,J-.'.t .5.! j+k -r..,isy -.r_,Jl

(Solid Solubilitl') il;l Lr-.:fl :r- j;h.j ;" t-s.; gi las .L\ru1ll jdlllL tuJtL

-;L--Eill \r-r #n si U,rr. .,,,;1 -uX! tl;)ll ..;-$it ;ii .l!s .i-J.*.ll iiL.!

,st ;lt 3-__a .r1 lr,.,i , ;l-, a+l'Jl i:i.tiJt ,rs Jt ll -Di;L-!l 4+i -.:LJ,i:,jL ,ist

el.r1 ..1 rr ,lL-dl ...i lilJl _* l:r$ a..L- L,it J-)'; .6,.3t i:it:. ; ;;l,Jr
(*-s)lPulses 

Overlapping) ;jJll sL-a.:j J:ls 4;ii:
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2θθ′̀ρ 」J`′2″ Jヽ 与 出 」ソ′Jピ●‐

副Lバリユ ども脚 リ メ IF｀ 4｀ 」>も■リメ|がく釧ル
出1パ.^GJ36井 ‐ 」|)ム シ ぽ 夕 IJゴ |ゞム

Lヽ ぬ 鰤 リエ ユ主≦ 出 J■ 夕 |

年 二 3」 ム‖ン 亀井
1く ― ン ちυ曝 3ゞ リメ |■ 日 1云 も味 ^]J厖 .リメ |こは

も戸 ポ
1 キヽ̂玉うごゞ じ」岩」|か(lJ工らり・りし 出Lトリさい 鴬 |エリム手t=ヨ|もうtAllメ 1、 ハ

J´」

0)S｀  lJり い` り ■
`1ハ
」脚|く二 6週|,■メ 1ム もヽゝ ]、勢 (Adhesion)`L』 NI

力 |ゝJⅢ L Jリ メ 1神 日 |ム `鳳
』 こゞ 叫 ≦ b ll-1亀ヒ ■ 」 |ムふLJ

云 訥 劇 ヽ 響 ♂ 」 J墜 |な」L許 JナJI漁 ‖メ |・尋いパ |い Lハミ〕許

。Jガリ |メ」い りLo いヽム→Jヨ |

りヽ鼻ヽ́1■卜(p―type)3Lこ」bυ脚|ジ。しi↓郷 |ン 出し か
l`J`"

← =→ |(Diamond Paste),口 |●分一 か
ミ1ヽ 工」 |ム 1ヽ^住 甲 二 ■ ♪ 1エリ。(Hl)

ひ-3)氏 dl CP-4」ン上“吉
≦…Ⅲ L→ぃ t´■出 ご―

』さ工
・

(0・ 25 μm)

・」|メl。非 3:3:11,´
ヽヽ ‐
… HN03:HF:CH3COOH

一 許 (lμm)上 →(99・ 96%)もJШI」‐ SIン 辞 υ・
1上 中 メ ド

リ井」が`ミ1…Ⅲ山|・・∬げ出』も■
`♪
.`♪メ|メロ1亀卜 か` 1-鴫即 |

か
ミ1ヽ J■3工」(10msec)=ス■ユIJ(1.06μm)ごメIJ夢|い J型 lNd:YAG

.20‐ 28J/cm2ごPL雄L」二К

なメ鋤 |こン L樹 」 1電)」|♪Lン (Rc)J―鉗 亀JL Jム 許 Jメ
|´

ム 。,日IJ(rc)Jぶ】 ■ メ 1亀J国1甲
l_Jヵ l」 ハ1)'|ムL〕 亀lⅢ ^]J■いυ♂ |

:・出 |ヽメ刈 |´・`・いlR9 1コ」|

,」

"JI
♂
¨

Rs=Rc Z/LT
Rc=Rc LT Z

…・。(8)

…・.(9)

 ヽlJ.Rc OメLLエ メ 1亀L」I LT J Jlパ
1ヽ 1上L°中 亀l-411よ羞 Z31(・ いヽ

Jナ 区 .出い 、]。ぃ 1ひ
(6)(TranSmission Lhle Model)脚 1塁

ひ ´
ユ1土い
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ぅヽ ″'rヽ ″́フ′111y/4し■と■JⅣκ′ュ■剪4リシυ」パ″

″ に 型=グ
エ Jζ」44″リソ‐ ‐ |

な味川 尋 Lメド|=1'ハ」 ■ 」 許 ■メ llFPP 500o■ 力 山Lへ 』 Jぃ が ミヽtJ

・め国|こメ1ぃ いi■Jlリメ1御回 l

襲国IJび出|

押 Jヽ 」りILL〕 亀1… ]ど 1・・｀名 υ`コ 1亀」日 IJ■ (1):K‐ 1♂ bタ

o卜塾 Jl・
“

りILL静 亀|』 こ」さJI“ム JLゝ 4払J(23J/cm2)な L亀 厖 11・・ i^

LJL J立 許 JJ¨」lJ■ 亀Jul υJ― ど り二 」1´Lシ リ。い 」さj亀 」国 |
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・」
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3Ω
.cm2)

辞 J丼」 |■Ч げ 圏 IJ♂嘴 1ぃり 、ぃ ― じい 山しい ご Lt｀― 」

ごJ(25J/cm2)JI基 Ш I亀｀ 6=、jJ。 (2)脚 1ひ _夕 区 」ちい ■ Jメ 1^ミ

´ ェ
週 日LJ.6)工 」

´

～

ン 区 Jぽ 力 J墜 ソ ぃ は

“

」

ジ嘔
“
り1辞=6=ヽj♪ムン |ヽ.コ |ニ ユヽ』ぉ 6さいj工 ♂ぽ夕|」鳴ハ 1夢|ハミ

■ |ター」|り|よLIじisル=6J)・ (p+)りし
～
Ч
``L｀

ハ亀メハ|卜 Jし 」がメ ニ|さ Ψ峰、t“

。(SubSdtudon」)JX〉 1とメ1シ ぃ
出| ・ヽlJ副 1乏 ^JLJ`一 メ 1亀」劇 |´J■し コ |メ lハミ‖【ヽ― J

.(4)工」 1ひ
計 ´
区 J■ 」 メ 出 Kい L23J/cm2ン Ji亀Lこ しヽ 1・・

[´
1

J｀ J(Sり 11^メ1毬 6運|ム |さ ■日 INり さコ |● lυさ」tユIFェ JI J携 出さJ

」
lンコ I JIびリリ lυ夕 |ン fジユ Jメ 出Jゝ り 1^1ヽIJ共‐ りIⅢ 島Jゝ 十

～―

|♂ l(1)」Jコ|■ 夕 ・` □ 1熊鳳 ^‖ 尋 いパ |“ L劇 許 1メ JL

極 出 1凸L国 (Rs)■ 日 1亀J出 1」 (rc)年メ 1亀JulJ(Rc)J点 り1亀JLシ 脚
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2θθ′̀ρ 」J`′2ム J
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||ゝ
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亀 り曖 IJ(rc)■ メ 1亀j口IJ(Rc)」 、バ 1`亀JLシ 脚 ヽ口 |が |(1)Jりヽ

こt」 |と■」亀 ミ`1・ ^J ttШ I出し国 (Rs)≒塁」 |

一
）ヽ

ν

Rc(Ω cm2) Rs(O/sq) Rc(Ω ) 基|』1亀1ム
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I x 10-2 350 150 20
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‐
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~」
い 0“Lミ (▼ )こい

一
】
ヽ

23J/cm2ひ Jl瑾L地 ヽ 1‐‐■ムJ山 1ヽ 1・ 1`_― υぃ 。昌1`^ミ (1)d笠
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2θθ′̀ρ JJ`′2ム Jリ 与 出 J′ル ‐
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2θθ′̀ρ 」」り̀″ ムJリ 与 ユ J′ル ‐
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ABSTRACT
The present 、vork 、vas conducted to investigate the ability of using

Cyclops vernalis as abioindicator for rnercur)・ and lead,Due to the vital rolc

of Cyclopoida Copepoda in the aquatic food chain.Thc individuals、 ″ere

expoccd to different concertration ofmercury(1,10,20 and 30 ppd)and lead

(50,75,100 and 120 ppd). Signiflcant gradual decrease in the average of
mean number of egg produced and both number and size ofclutches、 vas

noticed. In addition both metals prolonged the tirne required for fbrmation

of the flrst clutch and its development as 、
‐
eH as the tirne bet、 veell t、 vo

successive clutches.To surn up,this crustacean can be considered as a good

bioindicator in the natural、 vater sensation of both lllcrcury and lead.
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t-,,F.ill ar.b - .;l'ttl rslc -F-,"o

6J,,4.ill 4r-.1+ - i.otrjt ilgr *

ABSTRACT

This study has been conducted to evaluate both of chemical and

physical properties of the bank of Tigirs river, they were Salman-bag, Shakh

Sa'ad and Saddamiat-Al-qurnh stations at depths (0-30) and (30-60) cm.

EC, pH, Ca, Mg, Na, K, Cl, HCO:. SO4, O.M. and soil texture ere

measdured, EC ere increased in all stations . There are different varation

even that there are increases in the ions concentration with increase depth

and it was being higher r,vith depth. We can see vertical and horizontal

decreased in O.M.
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2θθ′̀
/6/」
」り̀
′
2″ J` 与 ユ コ ′ル ‐
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(30-J夕 |二■ 卜
“
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'｀ K,Na♂夕1ぃ さ メ J押酬 り■ メヽ |●L♪ |

げ 押 I Cl,Na2~EDITH←“。■
劃■Mg,Caリエ3(」enWay Pepyび )

´
亀■ メ 16メ」1学峰 pH‐Meter穐鼻 ●し,υ国1山L」J AgNo3 1魚

‖出|メ

Turbidimetric method 6J く・11 1ヽリユ■こJ llメS10,1リエリPage et al(1982)

が
ミ`1“lpH,Ecシ 小 」手 ,́Cecil Cezyzび SpeCtrOphotometer jい か

ミ`■

メヽ 1ヽ出1甲井 ル Lン ≒夕」 1 30Luも_興1甲|‐J Ec,pH pil meterぅい

1 1り 1らぶ 1ゝ～力 fメヨ|●メメ 1リエ区 1・72諄」1出し ´ψメ」|●,p
・(Page et a1 1982)
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6υト ー響 ユ 1贔』|・ゝ ムロlυ
`J二
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11‐ :1:1.、 、..メ剥 ´」Ц■ l t4S′ 亀」l

.J_1、 ■ Lし メ ョ Lメ もJさ
"甲
jJ甲 メ J《押

IJぃ
メ ♂

6ン墨

(ThrOneO Jメ|●11^・ 6ぶ 。ェ ■ヽ |ク・い ヽ 6υム 」 1メ |二1,1^′ Jンこ IJい |｀ミ1‖

山1 `^‖ Jり_ムコ |●YL`さ jゝJ 6J,コ IJ`υ。
こ
L」 、ン 1ユ 1^]1・ ユ ニ`et al,1954)

ぬ よ
「
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Jゝ ´ 6ェ
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2θθ′̀の 」LF`′ 2ム J 与 ユ J′ル ‐

」11'ハ ^｀ |

ムユ :ム
♂ `J分 IJヽさ,■ Lス ■メ 年 lυり|●ユ ^ミ

]`1■1■K`… 1-1

(ギ
1ミ |たコ ≦6ン

“
|11‐ ムヽ メ → L4L勁 曝 Lリ メ |ル|メIJげタ リ|ユ押 |

(1999)

亀メ |■|― ´二.´ ″ |ジメlcLン Ⅲ
Iメ 1●Lメ l｀⌒ 一` F出 `ゲ

|」|…2

(1999)・ ■
ISIム玉

`6ン尋
1社こ り ■ 卜し な Jメ

j`祖ム 」 1い国J

メ ン 6ン撃1れ ヽ `い
し |ヽ上 凸LI」さ十メ 1嵐 OJメIJ`メ こい `む“

-3

(1991)・ 」岬 |1井

り却|をPメ `む却11ス
11-ひ ■メ|し■1ハミンげい。」ユ■JI-4

(1988).6ノ“JI亀
調̀`～」ごと釧

`61メ
l甲メト」 Jメ lゝ■メυb.uュaJ‐メー いリメヽL`ごШI~5

(1989)。年 |リリllメ|ヽS`」■ムーいり■卜L」―υ
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2θθルの J‐ly″2■J         
…

卸 辞 _

げJし卜 ごし鋼b`LttNIこ国 許 Adndobader LJぃ こり1神いL

♂ |

■日'叫
―凄」|´Jめ

“6脚ILい /e脚1拳声り P"戸

…

|

A・baumannii:´J Acinetobacter= ハメットみ―́ こ|メ|ム
Ⅲハミ6リエ凸メ l

J(n=4)Aju面 i 」 (n=5)A.haemolyticus 」(n=6)A.lwoffli 」 (n=12)

Lipase,Cadenase,■ い夕|こLI… 1-:り」-6ェ ひ4Jル (n=2)Ajohnsonii

甲L二υJ,_二 場Sl… 」

“

」 J='く `めり
|こ脚 ヽ

`L憂

コ |…2 J Dnase,Urease

6L」Nl許 6が 3リム亀メメ |・ゝびり も,メ1副メ1■メ |・・Ш亀メメ |

許 い」■ A.baumann五 ■y,■´ 菫出さ
"光
■脚1坤|●y,ど 亀りL

メニ」|♂■巡Jこ |バ lゞι lと IJ■中 ,彎 Lり |ゝ J LIりJ事 出い夕ヽ 1亀KこLI

。こメ||ゝ 」■こ≦ 亀}メ|・ゝいⅢ♂ |

ABSTRACT
Ability of flve species of Acinetobacter including :A.baumannii

(n=12),A.Iwoffli(n=6), A.haemolyticus(n=5), Ajunii(n=4), and
Ajohnsodi(n=2)ヽ dated iOm va● ons sources to:-1‐ Produce urease.

lipase, casienase and lDnase and 2‐ adhere to plastic surfaces,bind to Gongo

red and water hydrophobicity were inVestigated . Clinical isolates of

Acinetobacter species sho、 ved high capability for adherencc as compared to

shnもdttes(nOmd■ ora).MOreOver,dhた d isohtes ofA.bauma血五were

able to produce all enzymes under study 、vhich nlight explain、vhy most

nosocornial infection caused by Acinetobacter is nlainly attributed to this

specles.

■ 劇

。L】 渉it』 ,「 =`]」 即 岬 ||り脚|シ |・ゝ Achetobacter亀メ♪
“

こ1,` 熱、一n」出
ぃ
なメメ 1・ゝ り1迅16メ 出LIメ r、 、` 工,(Gemer‐ Smidt,1994)

`ぃ
■n■IJ羽 lJ.1メ 1心メ

"J●
いこ
“
]´ Jユロ IJぴ」 |ジさ国 lfコ めリ ン
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ヘ

ス

ゲJ″ψ″`♂
」υソ′ユリコンソごり″ /εル

"bα
β″′̀ %ⅢЬξ/Ji/Ⅲど

´“′些 `ク■ Jご蒙 か

■|リン長」|)ェリ(TOwner,Bergone‐ Berezin,1990,1996)■1 ・Ⅲメ|り びり lJ

‐ 諄JヽJ。 (1999位い J Thomas)`メyl JIメ lJび日lJ(1999,Manin,Gha)

｀ 1‐ 1ひ い 静 りヽl・LI」 さJ´ Jュ IJ‐ |ン16メ Jにl Acinetobactel」 IJ

Ⅲ ← 」 IJ亀り ■ |ムJe』 ●Ч  tt ctムylひ
～
」 l″ 亀Jゝ」lい|ヽりJ■ り贔 口 |

`1996也い 」JOes)リメ 1綱 1甲甲 IJこリメ IJ週 |こは IJり ｀…1● liJ t i`‖ ■ヒ

」  J・ P000・  1′ぃ JRk■ 1996・  1′峰 JL宙 ,1995 4 1rLJ sdた ■
1ヽ lLAllュ_島

♂
IJ Lメメ |。■ ヽL】

`‐

iヽ』 ユ |メ|´|」|(1997)ThOwner

ム 、、ぶ‖ 調ヽ LⅥ J`ヽ  ‐̂‖ ´ Yl中メリIJヽ■υ」16メ鋤 |が ミヽ11,ヽメ |●|さヒ墨 J→

.(1999 Roh)がL」 |♂ 亀町 13メ ■LIシ ゝ墨 ヽ |メ|■興 IJ
 ヽ ‐1,国 亀メメ 1甲LりJ～毎Lコ |こメ

“
共 6LどNIJヽ卜Jメ|」 ●喚タリ|こLI●|いJ

押
lJ井 』ゝJ♂ |■しLさ い 1タ ン ド |メIJ錨 ♂ 16」メ lふ|メ ひ‐ ぃ

御 国 I LIりJシ ´ メ |●LI」 (1986色ぃ J Robe■ )3日ヽュロ |こ|ヽぃ シ リ
Achetobacter i^メ

_澤」とり
1-tt錨

♂
16Jメ 1どLI,C"し ύ ▲́ t itく ‖メ

。も,ォJヽ■りさL“ 341'1｀ ハ■J"

出』|ひJJメ |

0メ |

Ⅲ L♂ 年■Jも,Pυ 」 ^^ン Acinetobacterげ却 1`^ti^亀,29 Ⅲ L■メ |

●ツ」卜」|・ゝ り
`J6J,」

|ル|夕 ひ‐ こLI」3(2001 AL― Hadithi,Sebti)6ン コ l

J(n=6)A.lwoffli J(n=12)A.baumannii:_Jこ |― |=  ^t or」 l

・L“上 J,4」|ド・(n=2)Ajolmsonii J(n=4)Ajunii J(n=5)A.haemOlyticus
(LAM)LeedsJl“即 げエリメIL ・メlcr上 `叩

lt‐・
,・  J●l｀・ '●、卜」l

L 、.Jc非
=´
ぃ
`b(1994)4工

L導 Jawadぃ りJL_― AcinetObacter Medium

cЧ :り国|も井 丼 SI■1即 |・ |♪|″― ミt´ ´メ ‐ 一 J Nut五
ent agar

f」 ,_」1,JメミツIJ～,ナ」|るこ≦ ゴヽ1● lυ、■ IJメゝコl,,■≦夕 |リ メ 国 |■い夕 |
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2θθ′̀
r6/′
」ケ̀
″
1に Jリ 与 二 J′ル ‐

1986)●
"メ
IJ」 ― いヽ |工 柳 =・ Jc井 6り」 IJ°´ 4J41メ 76」 _メl●いり`

。(GHmont,Bouvet

6Jメ」|ル|,こLl

:ハ L● |り1`ミツ1`´ ,1^｀

Bauman)Tween80■ 、いメ|が ミ` …` 心―ハJ― JS■L」|●しりJり |こ LI… 1

が
ミ`1い
い ‐ リメ |り LImus(OXOm)L」 か

ミ
・
Ⅲ
い ご lj国IJ(1988位 い J

脚
,ヽ ]J(1975` lCい J Griuckshank)base Urea agar(OXOid)Lメ |

(1986 Baron,Dnase agar(OXOid)」…メ|か
ミ1‐Чメ」丼lυ じぶメJ

.Finegold)

ル出Jこt“畿!IJら わ」|‐2

,メ盤|ジバ」1=… 1こ
yメ|」」」lLヽヽ 』 Jゝヽメ|ム 1'L]こ LI… 1

J Cree)ユ__ギ」1鯛LAl1 61ユ |が ミ`■・いユ`く`め遍|こメロ■61=」Ⅵ
‐2

.(1995 Noble

こぅ
_ェ (Aggregttbnl L♪画 |二

1。 ⌒1lLoぃ 出さ」:,国 到 メ 1甲Lυ -3

け■り l凸
1讀 ・ヽいJも ミ`̂■喚 ♪″げめ メ1卜 伊≒」ふこい

。(1990こL」 Batliaafar)

い ニーハパリ♂1与 脚ヽこつ」1許 LIるがコ|■
|ジい |ヽ。→Ⅲォ|

:ひ J

AC1 001(180265)A.baumannii,AC1 017(320568)A.Iwoffli,AC1 014

(320565)A.haemolyticus , AC1 016(320567)Ajunii,AC1 015
(320566)Ajohnso五 i.
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“

b“ε′″ 毛びぃ ε/J7■ご

´ “′些 `″■ ″こ蒙 か

び出|

喚リメ|よ▲げ上 Acinetobacter亀 ぃぶ 1 ・̂ヽミ‖こり
y16リエ(1)」Jコ|びむ

こン」
l yJい J′ L^ぃ _´ ヴ

 ヽl Ajuniiこ メ ||ェ L Jlj国IJひ』J
いリエ♂

1…ミ‖
こり】

1‐ヽ
メ |●yメ|‐JL工J Jlj国 |ふ 伊 A.haemOlyticus

・■

"タ
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こ}」 こュト」 lι-3ュ IJコ去 JA.baumamii a押 上

“

ヽ 几 口 1ご竃 脚 `´
1ヽく点

由口 →ヽυ』■y“メIⅢ び満 戸ヴ』こメ|´ Dnase」 lα夕|こLIぃ A.lwOffli
A.baumarln五 。→■二押も,ヵ」|■y去」|【 ´ヽ |メ・、LIひ とり |`へ却 」諄 メ|

こ聾d16L鋼 16二 ぃ 1,・ヽメ l●yメlc非 許 ,こり yl ⅢⅢt井 』≦ A.lwOffliJ
」Jニコ|←長り 区 。りし ｀υ■´ 夕 11=―・Lいり |い 出玉J(2Jり、)挙■ 刈 |

JJと,共JI■yメ1亀りL等■めりこ則 も,メl●Yメ161ぶ16二 1ス 1(2)
年 ン』|●y_メ1出さぃ dLLJ`L.井 ヽυ■oも 1-ミ ]こり】 ス111:‖ ■y_メILぃ」
凸yメ|`り

“

ヒ之」 (3)JJコ lc■夕 .Ajun五 JA.haemOlyticusJ A.10wffliこ り】

A.lwoffli勢 3メ|シ 脚 6二IJもン 亀去
"浪
LA.baumann五

び
E｀リメ |

dl ^1≦ JFメガ |●喚メ ン
`♪
ン タSメ JI工 ぃ ぽ ど口

|ひ Aju面iJ

oA.baumenniiこ 脚

“

メ |コj」|ど 出警

福 田 |

げ上6メ
`‖
ぃハ|●lヵム 6ェ ■バ リ 1許 り́ |ゎ」J■Jメ|ひ

1^メ,こ |夕到 も,´」|■Y井」|●ぃ 御 国11 lυ』げ二 塁 メェリ
`|.週

喘|

釧 去工←一 亀υL´
ムく、1_】 |こ脚 Ч

`L鋼
lc非 6_が 6リユ

`|ム
AcinetObacter

JIぃ夕f」 ,国 亀メメ |■Lυ JI』さ(1990)・ 1・ LJ Battaffar`夕 |ェリ」国 |

6メ出 1出 1,く
`…
)L』 ■L」

`ご
■ 刈 |。コ IJ亀」メ 1標 ♂|メ リ|ヽ1占Jゝ

)二 こ・■t―ツ1出
=ニリ3国 亀メ_メ|ふ」めメ llユ ェリ■L LJ uメl」 もゃυメ|

・`lqr」|`いメ |二ι… lLぃ♪ りヽ メ 11`ヽ L‖ Jメ1許 Liメ 16υ工。L出ム醸
い ,ギ L,ヽ ^Jl 日‐1^‖ Jコ ||』 り国 ザ鼻」lr」|ど L3,`』 げ■JIルロ |
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2θθ′̀/6/」り̀′2型ソ 与 ユ J′ル ‐

6"一」 ■刈 |り典
`tttNIぃ

い鈍 `(1996 Towner,Bergogne‐ Berezin)

Koelman)‐ ILり1亀」―
`メ
|ム→

“

l Jld出りfメ』
`´
コ1ふ5』 JヽこJメ |リ

辞 6υさヒ」云ヽ・ 』酬 メ ld型 ひ』ふ ″夕1凄
`メ
1甲●伊J・ (1997也い J

L島』 1ヽ  ―iVlご兆IJ却 Ⅲ 』う」1辞≦ ,3げ型 Jり|け L』 L」|え←|メ

ヴυり.Jふ 僣夕|こLI´3 Acinetobacter亀」♪ 酬
"Ⅲ
ヒJ。 (1985 Loh,Poh)

げ」|ジゆ げ
」 C02Jいメ I JI Jυ劇 |´ りヽJlふ J‐ |ンylいリエど L匈 |』墨 ,

Dna,e諄 夕|こLIど J国1出玉J。 (19866土→ J Robe■ )聟園1碑 り,」|■|ユ |

Lら し諄 Jι
 LJス1l Jl^aJ J“

リメ |を 1・ ハtハ lJ L^り IJ‖ ^‐‖ L,、気Jlザ `夕 f」

と―Jさ ♂ 」 ひ→_■ げ
」lf。

'f』
Jlj国 |にヽ ″夕|こLIJ(1996也 しゃりColleel

.(1998也い J JaW江→

` Jメ
|二_二 出いう対|ぐずoこLIひ A.baumarln五 こ」出も,メ|■リメ|で 1́く点

ムL手♪|い い ψ」eJメリ|●嘔メ ψ♪メメメ♂■でF口l許 いリエ
"ゝ
基

め≦」■コ|じ理 」』さJ.尋し 喚ヽ 挙ヽ■コ|こ」■」ヽ 61-鋼3‐メl…

Ⅲ 島S Acinetobacter亀メ,いⅢ♂IJ・い lひ 黎 |ごニリ|(1と |」

Al‐ Hadithi亀 |メ ひ びとメLIゝ J。 (986,To、 vner,Bergogne‐ Berezin)とメ
||ゝ

|ゝ J■ J Jllヽ JJ≒リメ lυ」 ^^‖ ♂ 亀メメ |ふ こりい 。メ J分 (2001),Sebti

。ぃ 撃 |1甲 こり
|ム Ⅲヽ̂れ ,́^二 亀,29」 ´ l伊 41.3%ム,■ JS工 こメ |

戸 A.baumarlnii― Lヽ.】 げ■」ごメ |よ (199Q也 略 J Th9mas υ巳 |

●L■ r,、 ス」 ♂
1神国 1社|じ』

ご
LJび ≒ |ゝりF」 JP～ LIL■ び」 榔 16国 |

こJ_トコ
IJ`リンー」|ン 亀Jうし』

～
,ノ」1出yメ 1♂ 6」 ,あ A.baumannii山 _ヽ丼 工 |

け
Lて Lヽ げ 上 6υ玉 び 二´ こメ |1軍 却 |■

ytt J』 ゝ
´ ゃ
LJ(3ノ Jl」J■)

1994)螂 1ひ Ⅲ Llυメ 〕一 |い´ `婢 い υ f』 Jけ
コ |」 Jヽ

ハtyl」 J雪 jり 1

。(Gemer‐ Smidt

JA.lwomi卜手脚 もリン」|●yゝ」|●い 御 国11 も』ご1 1｀ 伊 メ為

♂ L■り 4出さ」腱 エリ呻 y,6」井 こ→ ン■日|もメいoい Aヽjohnsodi

響 国1亀lυ」J J16J圏 1り、 LJ.P001 AL‐ Hadth,Sebd)～ ,メ|・甲 1
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